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PREFACE. 


TN my previous efforts to put before the paper trade 
a nsliahle Guide; to the Manufacture of Paper, based 
upon my own i)raetieal experience, I confined myself to 
the raA? material best known to me at that time. But 
since the issue of the last edition of my book a decade 
in papennaking seems to have passed over ns; and, with 
the advent of a popular and comparatively new ni|iterial, 
which is better known on the Continent of Europe than 
with us, and which is fast coming to the front, I con¬ 
sider the ])resent a fit opportunity to ])ut my experience 
of wood fibre manipulation on the Continent before the 
trade. The result 1 leave to practical men. If I am 
enabled to add a little to the knowledge of those en¬ 
gaged in the papermaking industry (especially the rising 
and .youqger, portion), it will be a pleasure to me to 
know that I have thus been of some help to them. 

t have endeavoured to confine myself to Avliat I 
consi^r up-tS-date infonuation relating to Wood Palp 
and VlJ^ood-Pulp Papers, and the application ^f the%te,9t 
^eas to machinery used in their manufacture, with 
suggestijd improvernents which have for theh* object the 
saving of time and consequent cheapening of produc¬ 
tion. In this I,a*n much indebted to'Bertrarns Limited, 
St Katherine’s Works, Sciennes, Edinburgh, who have 
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kindly supplied the illustrations, wl^ich will. I am 
confident, be found useful for reference, pnd an aid 
to wbat is incivut V)y tbe various suggesticsis as to 
improvements. 

I assure my readers that the details here given have 
all come under my oAvn immediate observation—nothing 
having been added to nor tiiken from them. In short, 
they are precisely what I have seen put into practice 
day after daj", with the most satisfactory results as to 
economy and eflieieney. 

.lAilJiS DUNBAR. 


Notk. —TLo matter eontained in tliis book in entiruly ilistiiiat from 
that appearin'; in “The 1’kactical Pai’BRMAkeb,” which may 
etill be hiul from M.vckeneie & Stouime, 35 Shore, Leith. 
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Wood Fiilp and-Wood-Piilp Papeps, 

—>-•-<— 

SULPHI.TE PULP. 

OIJLPHITE PULI* is one of the streugest of the 
O wood-pulp fiunily; it is also one of the bust braiuls, 
and ouglit to be ranked as a perfect fibre. The process 
of nianufaetui’e being lu'otectcd by patents, I have no 
T*ight to enter into details on that subject, but will 
confine myself to a description of the manufactured 
article. 

The best brands are clean, of a slightly rose tint, of 
a fine silky fibre, and pleasant to the feel and the eyes. 
One, will say. What has the feel of a fibre to do with its 
value .os a paperinaking material ? I must say it has 
much to do with it, as a hard harsh material will not 
make a kindly-feeling paper, which is so much desired 
by tjie printer, but will produce a papey which does not 
take kindly to the type, the result being an imperfectly 
pritited sheet,—whi<A is a source of much annoyance to 
the workman, and the cause of blame being thrown 
upon the elmuhkrs of the person who is neither respdn- 
^ble fior nor able to bear it. This pulp. If propbrly 
treated, may enter irtto the composition of a comparatively 
fine pager, with the best results. But the estraerdl^arji 
care which must be exercised in its preparation, to pre¬ 
vent iis^ndency to flake or cloud, %s bedli the mean# 
of giving it a bad reputation as a piaterial,for the gro- 
(duction of flue papej.'Si This tendency can be* Avoided 
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if the material gets full justice. It can be, and is, 
Kiccessfully manufactured into cartridges, raanillas, 
engine- atid ttib-sized writings, and fine printings, if 
used (iither alone or with rags, both of which systeitis 
are practised on the Continent. 

In the production of news and other common papers 
with Sulphite and Mechanical Pulp the result is most 
satisfactory. This, of course, means the use of the 
common brands of Sulphite Pulp. Although not per¬ 
fect in cleanness, it is strong, and well fitted, as fai as 
strength and cleanness art; (;onee.rned, b) compete most 
favourably with the. common fibres used for the same 
purpose, economically and otherwise. To compare 
Sulphite Pulp with ragx, as an economical fibre and a 
fibre Avhie.li will produce an ecjual paper when the cost 
of production is taken into consideration, is entering 
upon debatable ground, as every ])apermaker’s facilities 
are not alike for economical production; and it is a 
well-known fact that the same paper is not produced 
in difierent mills from exactly the same material, the 
reason being best known to the paperniakers themselves, 
and possibly in a great measure attributiible to the local 
surroundings and the available facilities for producing 
an up-to-date and first-class article. Hut 1 must say 
that the very best brands of bleached Suli)hite Pulp, in 
my opinion, are more valuable and cheaper as a pjaper- 
making material than many of the grades of rags used 
for pai)ers for which Sulphite is best adapted. Sulphite 
Pulp is cleaner, stronger, and keeps' the .naill clean, 
>. hibh is a very important consideration indeed. Thep; 
is no dirt or dust blowing about the mill, no boiling, no 
-vasHing and bleaching—that is, if the pulp is purchased 
in a bleached condition. In fiict, there is a total absence 
tf all the dirty processes which have been the bone of 
contenlion between the paper manufacturer and either 
the landed proprietor or the sanitary authorities—and' 
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which jiave coat the former so much mon*ey, and given 
him so mjich trouble—as to the pollution of streams 
which never were clean. 

To treat Sulphite Pulp as is done on the Contin^jiL 
of Europe* for a tine printing or engine-sized writing 
paper, the* beater roll should never be put down heavily 
upon it. The fibre is an exceedingly fine one, although 
of great length, and is best treated with the drawing- 
out process, which has the tendency not only of clearing 
oift but of finely separatjng the fibres, both in length 
and in* diaimiter, to the desired uniformity for the 
various jiapers for Avhich this pulp is suited. And, by 
giving the stuff a firm hard brush at the*end of the 
beating, a finished pulp will be produced, capable of 
making a close and uniform sheet of pap(!r, Vhich will 
not flake or cloud, or take the appearance of a wood 
paper, but will feel and look more like a hard rag paper, 
made from a much more expensive material than Sul¬ 
phite Pulp. 

I will now try to describe the action of Sulphite Pulp 
on the paper machine. We will conclude that the 
beaterman has done the best he can in bis department, 
which, 1 must say, is the vital part of papermaking. If 
the stuflp has been prepared for a fine printing paper, 
the.Shak? motion must not have a high speed, but ^ 
reasonably long throw. This treatment will avoid the* 
flawing, and a close uniform sheet will result. On the 
other'hand, if an antique or cartridge paper is desijed 
(which means in most cases a hard S-attliig papi|^r, to 
teke the character of a hand-made paper)y it jpust Be' 
^aken on the machine at a high speed with a coninara- 
tively short throw. Under no circuinstancd^ should aff* 
exceedingly long shake be given to wood p^tpers, as it is 
this, ftiM this algne, which facilitates the flakigg, and 
makes the paper look like a rope-brown—Wild^ cloudy, 
and marley. A Iqjir ekperimeuts with the shake motion 
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are of more value than any written instruftions, especially 
when applied to the manufacture of fine printings—this 
not applying so much to antiques and cartridges. 

A most important item in the managemeHt'of wood 
papere on the machine is the Mrying of them. This 
amounts to a fine-art, in the manufacture of wood 
j)aperS, and it takes a highly j)roficient machinenian to 
Cany the process through in a tlioroughly satisfactory 
manner. 

Paper machines have been built in this country alid 
in Germany specially for the inanufaciture of wood 
papers, with the most satisfactory ivsults—]»articularly 
so Avith our own make of machine, Avhich 1 will describe 
at some length, showing Avhere A\'e pj-oduce a perfect 
machine, ahd where the German erj“s. , 

It is well known to papermakers that wood papere are 
most difficult to dry, under ordinary conditions; but 
with a properly-constructed machine the result is most 
satisfactory. One of the largest engineering houses in 
Scotland has built a machine which meets all the re¬ 
quirements of the paper imumfacturer in this re8j)ect, by 
the introduction of the three-sets-of-press-j’oll system. 
The origin of this system is undoubt(!dly German; but 
the German counteracted the benefit of three presses 
Jiy reducing the number of drying cylinder^. Hence 
the desired efiect was not obtained by him. Our gngi- 
neers at once grasped the situation, and introduced a 
machine which fulfilled all their expecttetioiis by pro¬ 
ducing thc«desirSd paper. This three-sets-ofipre'ss-roll 
sj'stem ,nol? yet being adopted to any great extdnt, re« 
quires from Aie some explanation, which I will try t® 
"give^in as intelligible a manner as possible. 

• The first jdea of introducing three sets of press-i'oUs 
fras economy of fiiel v but, at the sarpe time, it Accom¬ 
plished another and very important ‘ change in the 
w(Jrking of the paper eiachine.'’«Tt|i'e German, as he 



WOOD VUIjP and WOOD-rOI.P rAPE]<?ii 


5 


added presses,^ reduced the number of hylinders, con¬ 
sequently destroying the first effect; whereas' «ur 
engineers* have been rather inclined to add to the 
innnbef qf drying cylinders along with the addition^ 
sets of prass-rolls. Aiftl rightly too in pi-actice, for*the 
reason that, by the use of three sets of press-rolls, the 
paj)er is made comparatively dry while not yet having 
been subj(!cted to artificial heat. As a natural conse- 
qiienee (a lower tem])erature, being required on the 
cylinders), the paper passes on to the reel without being 
subjected to that roasting process which is common on 
many of our ordinal} machines. I5ut the German, by 
reducing the number of the drying cylindffi’s, had still 
to keep up a high temperature, which roasted the paper, 
and, in the (;ase of wood papeis, pi'oduced th^pi brittle 
and unsatisfactfn'y. Of course, jiaper manufacturers 
naturally ask. What about the. bulk of the paper under 
the pressure of three sets of press-rolls? I maintain 
that the bulk is not injured in the slightest degree. 
The idea (held by myself as well as others) that hard 
pressing injured the bulk of the paper, is now ex])loded. 
Paper pressed between felts will not get tliinner. I have 
had it tested upon many differently-eomposed papers, 
wi^ the result that there Avas no material difference. 
Tlje snnfothers and the calenders do thin the paper in p 
small degree. But 1 do not call even that a thinning 
jll-ocess; it is racier a very necessary levelling and 
smo#thing »peration. When the stationer dies out 
aboflt b«il^, believe me, it is not tb« preas-roll% wliich 
are at fault; !u»d if he Avants an 18 lb. to fbel 

i like a 20 11). dem^-, the beat Avay is to tell him that it 
caniKjt be done, 

The excessive use of c|jiina-clay Avill, to a certain ex¬ 
tent,* i«jure thej)ulk of the pappr and make it feel thin 
for its demy Avbight. But such paper would feel thin if 
you should pa^s the press-rqjls altogether; and I am 
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pleased to say that such paper is neyer put pn the 
market by the British paper manufacturer. 

I strongly advocate the three-sets-of-press-rbll system, 
and consider it one of the best additions teethe paper 
machine for the rational manufabture of paper from anj' 
fibre, but especially wood fibre. 1 have met men in 
my wanderings who, if they could, would dispense with 
press-rolls altogether, with a view to save felts—a very 
laudable object certainly, if it could be accomplished. 
As I understand the manufacture of paper, press-rolls do 
more than lead the paper and pi-ess out a certain amount 
of water from it. They solidify it, level and smooth it, 
and render’it fit to be handled in leading it through the 
cylinders. The sidvocatcs of dispensing with the press- 
rolls OAjerlook or forget these facts, while every in¬ 
telligent papermaker will, I am sure, agree that I am ' 
right in this matter. 

I will now try to describe the manufacture of Sul¬ 
phate of Soda Cellulose; and, as there is no fear of 
meddling with other people’s private affairs, 1 mil begin 
at the foundation, and finish with the manufactured 
paper. 



WOOD PULP AND WOOD-PULP PAPER!*. 


7 


SULPHATE OF SODA OELLULOSE. 

The wood is coiivey«d to the mill by sea and iUfff 
It is a mistake to imagine that wo()d-{)nlp mills are 
planted down in the midst of an inexhiiustible forest, 
where the wood supply is ample for all time coming. 
This is not the ease. The pulp manufacturer must 
g(* many miles for his supply of raw material, and this 
at eouiiderable co.st. * 

Swedish wood for consignment to Norway is, as a 
rule, carried by rail, and most of the Norwegian wood 
by sea, or liy' small craft which ply ou the fjords. 
When the woixl arrives at the mill, each lot is ^iled up 
in the mill-yard separately, and allowed to remain there 
until it is examined and the management satisfied that 
the various consignments are acconling to contract, and 
fit to be manufactured into tbe best brands of pulp. 

They are then passed over to the bark-mnoving de- 
pavtment, which is the first cleansing jirocess to which 
they are subjected. This bark-removing process was, in 
the early history of pulp manufacture, done by hand; 
but of late years several sorts of imichines have been 
introductd for the purpose, but with ipdifferent success 
where economy of wood was a consideration. Th»' 
mSehine for bark-rd!noving which is considered th(? best 
will remove .the bark quickly and economically if the 
wood? is,perfectly straight and round; ^ut if it* is 
otherwise, there is so much of the good woid raiJbvttd. 
Jiefore all the bark is otF, that it comes,to b^ a viiry 
expensive operation. Consequently, many.of the'miUs, 
which had adopted these^ machines have abandont^d 
them* iind gone back to the old ,syste1ii of hand¬ 
barking, which ns cheaper and moqp economically done, 
especially when you fake into consideration theTprobable 
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)ercentage of crooked and uneven wood to be found 
n a consignment of, say, five or six cubic fathoms 
fiven out to each man, from a consignment of 800 to 
1000 cubic fatlioms received at the mill. However, a 
lescription of the barking machine will not be out of 
)lace, as it might be a veiy valuable machine to have 
vhere there is a possibility of trouble with the workmen, 
vhieh is not at all a rai‘e occurrence in nearly every 
rade. 

The machine consists of a strong ctist-iron V-shaped 
;runk, cast in one piece. Across the top is a malleable- 
ron shaft, 4 in. in diameter, and extending over each 
Me of the frame, on which are keyed two cast-iron 
drcular plates, one on ea(di end of the shaft. Into each 
)f these plates are four oj>enings for receiving the tools 
vhieh remove the bark. These tools are fixed in the 
jlates at an angle exactly the same as in a joiner’s plane. 
Speed is a very important item in working this machine 
iatisfactorily. If too slow, it jams itself, and will not 
'emove the bark; and the speed must not be under 
1500 revolutions ])er minute to enable the machine to 
io its work satisfactorily. Facing the plates there is a 
lifting apparatus, which enables the man in charge to 
keep the wood close up to the cutting tools. Aj; the 
same time, by means of rotary toothed gear, the ^ood 
is kept revolving in front of the barking tools, the rotary 
motion being supplied by the main'shaft of the machine 
ind operated in connesition with the lifting gear. - Two 
men can wprk at fhis machine—one at each ^ide; tod, if 
tiie wood i^ piled beside them, they can remove th« bark 
from ah enormous (piantity in one flay. The machine 
sibsqfbs'from 18 to 20 horse-jsower, and is capable of 
cleaning wood for ten tons of finished cellulose per day. 
It is an admirabie piece of mechanism, and ia many 
respect^ does its work cleverly. But, for economy of 
wood, ihe hand-barking is preferable, ‘ 
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Hand-Barking. 

Sciinrlhuiviaii pulp iiiauufiu-tiirru's are not Iroliiiirl the 
times or ftitysposed to adopt the most modta’ii tools in tlm 
market, noparr; they slotv' in tindinw out if these tools 
meet their requireuK'nts as far as elficiency and eeonomy 
are concerned. Hence the adoption of mechaniciil means 
in removing the hark, and its suhsecpumt ahandonment 
and falling hack u})on the old and hettrT system of hand- 
batking. In the process of hand-barking, the workman 
is provided with a stool or trace, about 10 feet long, 
and sufliciently high to enable him to work comfortably. 
At one end of this stool is a hollow jiiecrr of Vood, and 
at the other a spike or s])ur, which holds the log in 
position while the workman removes the bark. • When 
it is necessary to turn the log, the workman lifts the end 
where the spike is, and turns the log with ease—this 
turning process being continuefl until all the bark is 
removed. 

The first operation in hand-barking is the ri-moval of 
any projecting knots or inequalities with a hatchet, and 
then with a draw-knife the bark is removed in a very 
cleanly manner—the bark being, as a rule, taken off by 
begipning at the root-end and finishing at the crop-end. 
The,reaso(i for so doing is the easier renmval of the bark,^ 
and the operation is performed quicker and cleaner.* 
A *good workman will earn as much as three or four 
shillii.gs per Jay oi' ten hours, which is very good ppy 
for this clasg of tfrork in Norway. 

, It must be distinctly undemtood that hdnd-J)arTcin^ 
does not only mean the removal of the outer bark, but 
also the inner bark, which is of a yellow'colour,* anti 
full of minute grey specks^ which, if left,^it would be 
imposBiWe to reipove by any suUseqijent cleansing pr(^ 
cess through wTiich the boiled nmtei-ial passes. The 
wood, being thoroughly cleanc<^of its bark, is now passed 
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over to the tfxaminer, whose duty it is |o reject any por¬ 
tion of it which does not come up to his standard of 
cleanness—the perfect being passed over to the chop¬ 
ping department, wliich is the tiret process of disintegra¬ 
tion which the wood passes through. . 

liefore. eiiteriiig u]M)n the chopping process, I may 
mention that all the wood is thoroughly examined, and 
any log showing the slightest indication of being imper¬ 
fectly cleaned is at once sent back to the “ barker ” to bo 
done over again. » 

The cleaned wood ndiich h'as passed the exa.niner is 
now sawn into lengths convenient for the man at the 
chopper to handle. The chopper consists of a cast-iron 
circular plate, about 4 feet in diameter by 2.^ inches 
thick.There are three recesses in the plate—two for 
the cutting knives, and one for the rijiper. The ripper 
cuts deep enough into the wood to disintegrate suf¬ 
ficient material for the two chopping knives to remove. 
This divides the wood into small pieces, which facilitates 
the sorting and the boiling. The wood is not cut off 
square at the end, but at an angle, which takes less 
power, and is.more expeditiously done. The cut wood 
falls from the chopper into a pit, where a belt elevator 
is working for the purpose of raising the wood up to the 
^sorting screen. • This sorting screen consists oi a wopden 
•frame with a wirecloth bottom, all of 1^-inch mesh, 
except a small part of the screen *at the end where*the 
cut wpod enters, which is covered with .a much liner 
wirecloth, Jthat ^rrics off any sand «’ sawdust ‘before 
. ft enters the screen proper. This (sorting screes has 
sharp shaking motion, which enableS the good wood f^i 
pas^*thrt)ugh the me.shes of the wirecloth, and tj^e large 
knotty pieces to fall over thp end of the screen, where it, 
is collected and cenveyed and mixed with theebark in 
the soda recovery dapartmept as fuel. ‘ 

•The’sbrted wood which passes.f^irotigh the wirecloth,' 
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low oiDies in contact with a fan, which blows it through 
m 8-inch pi^e up to the boiling dcpurtment. This is au 
idmirable system of conveying material from one depart- 
nent to another. And wdieii one begins to think over 
such a mode of conveyitig raw material in a cleanly 
nanner, there is practically no end to the uses to which 
t can be a])plicd, (hit straw', cut ivood, and cut rags 
lould be lilowri any reasonable distance ivith such a fan. 
[ cannot say bow it would behave with esparto, not 
lavtng tried it. The system is perfectly cleanly, and the 
naterialT-an be blown directly into the boiler—thereby 
taviiig manual labour, and rendering anj’ waste! of fibre 
ibsolutely impossible. 

Boiling Department. 

In this department (like the boiling department of a 
paper mill) is carried on the most important operation 
through which the raw material jiasses ter the production 
if a thoroughly reliable and satisfactory cellulose. Any 
blundering in this operation cannot he rectified in any 
jf the subseejuent processes through w'hich the pulp 
passes, but will have to pass through the mill as defec¬ 
tive pulp, and be sold as such, not for papermaking 
purposes, but as a lining w'hich is put between the wall 
ind tirte sheathing of wooden houses, no "defective pulp 
bein^ allowed by the^ pulp manufacturers to leave the 
country. 

The'fonn of boiler used is the upright statipnary 
boiler, made, of steel, and capable ofiwith^ndiB^ a 
piessure of 200 lbs. j)er square inch. Attached to each 
b»iler is a square cast-iron box, into which ^by means of 
i pipe attached to the boiler) can be blown a*small ^r^ 
don of the boiled wood, to enable the man in charge to 
ietermlht whether.it is sufficiently cooked. The quan¬ 
tity of cut wood* contained in the (H'dinary*size<f boiler 
U 17 cubic metres., 
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When the fillin^-in of the boiler,is completed, the 
fiteam is turned on, and the average time from the 
turning-on of the steam until it indic-ates 120 lbs. of 
pressure on the boiler gauge is about 2|^hMir8. The 
wood is then allowed to boil aV that pressure for 3 hours, 
after which the steam is shut off; and from the time of 
shutting-off the st(!am until it comes doAvn in pressure 
on the boiler to 45 lbs. about an hour is occupied. The 
pressui'e being down to 45 lbs., the boiled pulp can with 
perfect safety be blown over to the draining trtnks. 
The boiler contains in all '29 cubic metres-*-17 cubic 
metres of wood and 12 cubic metres of lye (7'4 cubic 
metres of lye at 17° Beauunc, and 4 6 cubic metres of 
spent lye blown from the adjoining boiler)—which com¬ 
plete,the boiling contents. 

The most important fe.'iture in the economical manu- 
factui’c, of cellulose, and f-ne which the Scandinavian has 
carried through in a most })erfi!ct manner, is the economy 
of manual labour, the conveyance of the materials from 
one department to another being almost entirely auto¬ 
matic, and M'holly done by mechani(!al means. 


Draining Tanks. 

The draining tanks are close vessels, connected with 
the boiler by the blow-off pipe,'and having a*slfeam- 
escape pipe on the top for the escape of the steam blown 
ovej* with»the p^lp. Inside these tanks is a^rang^ a false , 
bottoni, Ar the purpose of draining the pulp of, its lye, 
which is cellected, and is subsequently conveyed,in 
•pipes to Ac soda recovery department. The,draining 
tanks are each capable (^‘ holding the contents of on^ 
boiler^ and will thoroughly drain and partially wash the 
contents in a very short time, the pulp being now in a 
fit coh'ditiun to be run^to the wafihipg department. 
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Washing Department. 

The pulj) enters this department in a dirty brown state, 
ontaining matter which must he washed ou^ 

lence the importance ui*having a plentiful sup])ly ot 
lean water for this ])urpose, as, if the washing is con- 
lucted in an eflieient ami cleanly manner, a eoirespond- 
iig amount of chlorine will he saved in the subsequent 
)leaching j)rocess, and a better-coloured i>ulp produced. 
rhe*])ul]^coming from the tlraining tanks is passed over 
i series of sand-tra])s, with skimmers, which catch a 
jonsiderahle amount of impurities of a light and lloat- 
ng character. It then falls into the washing tanks, 
ivhich is the limt real washitig process, the previous one 
ieing simply draining and flushing. Into these wtshing 
^nks is arranged a series of drum washers, which, with 
;he addition of an unlimited supply of clean water, 
rhange the i)uli) fhjin its jn'evious dirty brown colour 
to a pleasant golden brown, indicating that the washing 
has been sufficiently done and the pul[) is in a fit state 
to bd conveyed to th<‘ straining department. 


Straining Department. 


There fire' 
various types 
of strainers 
used f<jr strain-* 
ing wobd pulp 
-*-froii>the old 
j«g strainer to 
the latrjgt im¬ 
provements in 
strainers^ into 
the merits or 
•demerits of 



PATENT 8ELF-CLEAN8INO STRAINER. 

* BERTRAMS LIMBED. BOIENNEB, EDINBURGH. 
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which it is Unnecessary to entcir. Su^ice it to^say, that * 
ki any case the pulp must be reduced to^ the thinnest 
possible consistency l)efore you attempt to strain it, if 
^you d(fsire to rnak(! it perfectly e.le.'in. I ntyi)'*luTe men¬ 
tion, that possibly, if we iic^ed upon this system in 
straininfj; our half-stuff sit our presse-])ate machines, we 
would immediately obtain a much cleaner material, and 
with less waste. Ily this dilutinjt proee.ss the good pulp 
is thoroughly separated fi’oju the impurities (the former 
floating and the latter sinking), which sire conveyed 
to an au.xiliary strainer, where any good pu*ij> passes 
through tlie ])latcs to the original suj)j)ly, and the im¬ 
purities temain, and are periodically removed and cast 
into the refuse heap. The strained ])ulp from the 
strainers keeps continually passing through a conicfjl 
washer, where its density is increased sufliciently to be 
lifted up in a comparatively thick mass from the well 
into which it is collected. The belt elevator, which 
lifts the pulp, discharges it direct into the bleaching 
engine. 


Bleaching Department. 

The bleaching engines, which are made o5 wood, are 
lined inside with cement to the thickness of about 1^ 
inch. This is done in a very ingenious manner, as 
follotvs:—The sides of the engine (not the bottom) are 
hlled with, scupyer or claut nails— that ii^ iiail^ about 
ftiches ftmg, with large heads left projecting about 
1 inch. The cement is laid on ‘this, and the naUs 
iioljj it*in position; and I have been informed, that an 
engine lined in this rvay wiU last for many years. When, 
•the desired* quautity, of pulp is in ^ the engine, it is 
firgt wdshedi with warn water for aboUt an hour. The 
pulp 1^ then washed down until there is sufficient* 
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•ooin fby the bleaching liquor; 
he ordinarj way. 

The quantity of bleacliiiig 
aleach 10 <|)iis of Sulphate of 
liilogs , or 437.5 lbs.—tTiat 
is, when the jmlp is brought 
up to the standard colour 
suitable for the Englisli 
market. The bleaching 
beifig iinished, the pulp is 
again witshed with a pleiiti- 
Ful 8uj)j)ly of clean water 
until it shows no traces of 
chlorine. It is then (uriptied 
flow'll to the cellulose di’}'- 
ing machine. 


Cellulose 
Drying Machine. 

This machine, commonly 
called a drying machine, is 
pracljcally an ordinary Four- 
dniiklr nfaehinc, the oidy 
difFer(*nc-e being thi^; there 
is no shake motion on the 
wire, 5ind no felts on the 
cylinders.* The \^eb of pulp 
k run* on this machine sis 
thick sis it can be dried. It 
is led direct off the machine 
through the cutting machine, • 
where rif is cut iqto sheets, 
which are conveyed to the 
■sorting department •• 


it is then'bleached in 

powder necessary to 
Soda Cellulose is 2()(K) 
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Sorting Department. 

, ^ A stranger, upon entering this chipartmejit Vhen the 
girls are absent, would fancy ftiat an orchhstra of 150 
musicians had just walked off and left their music-stands 
behind them. The cut sheets of cellulose, are placed 
upon these staiids, and a powerful electric light placed 
behind the shind. The stond being an open frame, the 
light shines through the sheet of pulp, showing *the 
sorter any iinpiirities which have been taken up or have 
escaped the previous cleiuising process. These the sorter 
])ieks out' very (piickly with a small knife-like tool. 
This sorted pulp is called the best quality, and is passed 
over to the packcsrs as such. If the pulj) is for thv 
hVench market, it must be perforated with round holes 
all over the sheet, with a view to meet the demands of 
the French Customs authorities. 


Packing Department. 

t 

The sorted pulp is uoav press-packed in bales contain¬ 
ing 125 kilogs.—that is, a. little over 2S7 lbs. The bales 
are covered Avi^i hessian, and held togethei* with* wire 
binding, this being the only packing the goods ge't for 
shipment to America. 


Soda*Recovery Departmefit*. 

Before cloang the description of 'the manufacture »f 
Sulpiiafe of Soda Cellulose and entering upon ajdescrip- 
fion of its inanufacture into paper, alone and with the, 
tiddition of Mechanical Pulp, I purpose giving afc outline 
of .soda recovery as> it is in operatioif at some of the 
Scandinavian mills. 
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^ilie ly^ draiiiotl from the pulp in the drafners is col¬ 
lected in^ i^rge tank, whence it is pumped into amrthef 
tank, and at the same time .sti’ained through fine steel 
wirecloth,* with a view to separate the lye from any 
tine fibre wnich may have escapisd through the per¬ 
forations in the falst; bottoms of the draiueix. After the 
lye is sti'ained it is fiiken over to the. sod.T. recovery de¬ 
partment, in ([uantities to suit the requirements of that 
depai'tment. This system of soda rcicovery differs some- 
wha? from anytliiiig wliieli^has previously come under 
my notice. In conneetion with tlie incinerating furnace 
is built a boiler of tin; Lanciishire tyj)e, 20 leet long by 
6 feet fi inches in diameter, with the flues 24 Inches in 
diameter each. The strained lye is cotitained in this 
boiler, whei’e it is subjectetl to the heat of the bwniiig 
lye underneath it, and to the draught of the roasting fur¬ 
naces, which passes through the flues of the boiler. This 
systcTii claims considei-abh; saving of fuel. The lye from 
this boil(;r, when siifliciently dense, is passed over to the 
yaryan, and thence back to the incinerating furnace, 
where' it is treated with the refuse bark and knotty 
rejections from the W'ood sorting. It is iibxt taken to 
the smelting ovens, where it is mixed with the neces¬ 
sary quantity of sulphate of soda, and then conveyed to 
the cHusticising department, where, witlt the addition 
of l^t“, the well-known process of lye manufacture is 
carried out. 

Sulphate*of Soda Pulp: its l&amifactflre 
into Paper. 

This pulp is very reliable in its best brabds.* ft if 
naturally slightly inferior in'strength, and.has not so* 
decided* d silky fe«l or appearanoe as'Sulphite^Pulp;' 
but it is of a better colour, and fof felting* surfacing, 
tod Mndliness of feel>*will coippare most favourably 
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with Sulpiiitc, and is, as a rule, much cleaner. From 
its nature in process of manufacture, it takes a higher 
place in the paper mill as a thoroughly cooked material, 
and one better fitted for the ordinary ruii" of paper¬ 
making. 

The best brands of this pulp are mostly used for fine 
])rintings, cartridges, and anticpie ])aj)ers. They arc 
better adapted foi‘ the latter than Sulphite, not being 
so liable to flake or cloud, and can be nianipulat(!d with 
greater confidence; and antique ])apers produced from 
them compare favourably with any made; with other 
materials. Of courec 1 do not include the high-class 

o 

jjapers made by Cowan, Pirie, and Annandale, but the 
good average papers made in our writing and printing 
pjipet mills. 1 am of o])inion that the best brands .>f 
this pulp are more valuable to the paper inanufiicturcr 
than many materials used by him, as they are fully as 
strong as the majority of raw materials. They keep the 
mill clean, and there is no dust or dirt about, which, with 
the total absence of chemicals and tin; small amount of 
labour and j)ower I'equired, speaks for itself 


Treatment in the Beater# 

^Sulphate of Soda Cellulose, when it comes ipto the 
hands of the papermaker, cannot be called anything 
but a half-stuff,—not, I must say, such as espafto half¬ 
stuff, it never having been subjected to the same violent 
action to' which esparto has been during the process'of 
manufactnrv. The Scandinavian considers it a material 
'containing all its native strength, which ought to be 
’treated for the first half-hour in the beating engine 
(more like a breaking process) before the beatifig begins. 
Lrnay herb state that the beating off wood pulp is like 
the toting of any o^her raw ‘material, l^e man in 
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charge iryist know the character of the material upon 
which he is gbout to operate, with a view to bring tcT 
light its hidden qualities. And it is surprising how 
many thefe are in wood j)ulp when developed by an 
intelligent ana piiinstiiking workman. 

The beating proctiss innst be very gradual, if the 
native sti’engtli of tlie material is to be maintained and 
the best possible made of it. For fine printings, it 
should upon no account be beaten fast, as, if so, it com¬ 
pletely changes its character.; and fast stuff on the paper 
machine lias the a.pi)earance of marbled paper, both to 
look through and on tlie surface. It is a well-known 
fact that wood papei-s often have, and are very liable 
to take, a cloudy and flakey appearance, which shoivs 
irore plainly that thej' are made of wood than any*Other 
appearance they have. Hut this should not be, as it 
can be completely avoided; and a perfectly close and 
uniform sheet can be made, if the stuff is intelligently 
treated in the beating engine by slow and careful beat¬ 
ing. What I mean by slow beating is, not taking a long 
time to do the finished work, but doing it in a specified 
time by a judicious and gradual process. 'The British 
papermaker is a very conservative gentleman to deal 
with, and it^is djtficult to convince him that any one can 
do anything better than himself. But T assure you, 
that^qm my experieiice in countries where wood fibre 
has been developed and made the very best of, the 
mode of procedure has opened my eyes considerablji 
- on the 'subject; aiid I maintain, becaule I ^ave aqen 
it done* under my own superintendence, that a> very 
handsome soft-feeling book or fine printing paper^caq be 
produced from this Sulphate of Soda Cellulose whftjh* 
will compare favourably witJ esparto paper, with the 
advantage that it vdll carry more china-flay for itg,demy 
jveight without injqiy to the strengtR or bu&, tbq cla^ 
having tte tendency tec^ve it tjiat fine kindly feel sq 
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much desired hy the ])rinter. On tiie other jh^Hid, if a 
hard rattling paper is desired, the treafnient in the 
beater must lie somewhat different—that is, it must be 
taken at first much faster, and at tlie end^ibMshed, and 
clear(id out, and slnikcn on the machine Svire at a high 
speed. Upon no consideration should a long shake be 
given for these papers, as it flakes them and makes them 
look wild and cloudy. That is as ajiplied especially to 
fine printings. But for a cartridge or antique jiaper, 
which you desire to take tl|e character of a hand-made, 
and for which this stuff is admirably adapted, you 
must have a reasonably long shake, and not too much 
speed. 'Any one jiroducing wood papers, and taking a 
special interest in making the very best of them, will, by 
a fe\V experiments which cost nothing, soon find out 
that I am correct in what 1 say; and it will amply 
repay any one ivho takes the ti’ouble to make these 
simple experiments with the closing of wood papers. 

Of course I wish it to be distinctly understood that 
this article is based upon the use of the best brands of 
cellulose, there being a large amount of rubbish offered 
to papermakcrs which is only fit to enter into the com¬ 
position of common news, and for any better class of paper 
is perfectly useless. The pulp must be of the best reliable 
brands, and hand-sorted. Such . pulp is almost perfect 
in cleanness, and uniform in colour and strength. The 
ilow^ qualities are either made from inferior wood, or 
mixed wfth imperfectly cooked stuff', Vhidi hi both cases 
contains a great deal of dirt, whv;h partly corlies from 
thijt resinous film which surrounds the knots. It is of 
set minute* a character that no straining will clean it—^it 
generally .being of a guhnny nature, so that when it 
comes to the cafenders of the paper machine if fnagnifies 
500 times,' and shows up in spots, ivhich clearly prove 
,Broke, and consequenfi bad retrbe. Hence the nuisaniJe 
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to all concerned iH such pulp gets into the Composition 
of a fine papf r. 

Sulphate of Soda Cellulose is a good carrier of clay, 
size, and Colour, when used hy itself. J do not, as a 
papermakcr, relieve in usHig wood with any other fibrC, 
as 1 do not think that any one can do it justice if mixed 
—that is, if the treatment that wood requires to bring 
it to perfection is so difFcwent from most other fibres. 
Ilcncc the difiiciilty (;oim‘s in, when mixed, of doing both 
fibre’s justice, iind also my advocacy of the use of wood 
fibre alorfc (or c.ei'tainly beaten alone) if you wish to get 
the full value of the pulp. It is almost impossible to 
give a fully detailed account of the .system of practically 
working Avood jmlp as it is so successfully done in Sciin- 
dinavia, as every practical papermaker knoAVS thatenuch 
depends upon the available plant, tlie natural surround¬ 
ings, and many other things Avhich crop up to interfere 
with the carrying out of details. But the fcAV hints 
which I have throAvn out for the production of fine papers 
from such a material Avill, I hope, be useful; and I trust 
my brethren in the paper trade will not think unkindly 
of me, or fancy 1 am thrusting my opinions down their 
throats, my intention being quite the reverse of that. I 
am simply actuated by a desire to give my experience, 
based only upon what has been actiially practised under 
my jwp superintend^ice, and what is known to me^to 
be correct. 


“I will now devote some space to a description of the 
manufacture of Common Printings and New8»by the’use 
•of Chemical and Me'chanical Pulps. ^ 

New^ inade in Scandinavia for. the ^English as well 
^as the Scandinavian market is generally composed of 20 
•per cent^of Cellulose «nd 80 per cent, of MecBfinical. 
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The paper is certainly not a handsome article to look at, 
but it compares favourably witli the home-made article 
in strength, and is much more cleanly. 

I will now try to describe the almost instantaneous 
process by which this paper ife produced id Scandinavia. 


LARGE ENGINE IN PLATES FOR WOOD PULP. 



The beating-mill consists of one or two mixing engines, 
into which is first put 20 per cent, of cellulose, which is 
almost immediately broken up into fibre, then is added 
the mechanical pulp, clay, size, and alum, and then the 
colouring matter. The pulp, noAV being thoroughly 
mixed, is immediately emptied into a chest. I may here 
state that the pulp is never subjected to the action of 
the roll and plate, but simply mixed by the action of the 
roll, the process being a purely mixing one. The,mixed 
pulp contained in the chest is now supplied to the 
conical engine in such quantity {^s it wdll conveniently 
take, when the whole work of refining or clearing takes 
place. Understand me, refining, not beating,' as the 
conical engine <does not, and will pot, beat stuff as it is 
un^retood by a papermaker, simply because tlm action 
of the machine is instantaneous—the pulp entering at cne 
'cn'i afid passing out at the other in a continuous stream. 

As a clearing engine nothing can surpass it. It doe? 
its work to perfection. But it is po more than that; 
and makers of such engines would confine themselves 
to representing it as such, papenpakers would undeiC 
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stand what was ojFered them, and know whirt to expect 
of the machine. 

This refined pulp passes through the conical en|^ne 
direct ints the paper-machine chests, the production of 
1000 lbs. of^ulp occupyifig oue hour only. The stcrtf 
is cleared completely from knots, and even an ll-lb. 
demy carries its water beautifully. This is barely what 
our old papermakers would call i)apermaking. Still, it 
produces an artu:l(! which meets the demand of the 
newspaper proprietor, and serves its day and generation, 
althougif “ fearfully and wonderfully made.” 

There is also made in Scandinavia a paper (called 
Common Printings) from .50 per cent, of Celhilose and 
,50 per cent, of Mechanical Pulp. This is a fairly strong 
])apei‘, and requires the use of the engine roll and plate 
in its production. Still, with the assistance of the 
conical engine, it is produced in an incredibly short time. 
The great difficulty in producing papers which contain 
mechanical pulp in any quantity is the surfacing of them. 

I may hei’e sfcite that upon the subject of the admix¬ 
ture of mechanical pulp with another and a stronger 
fibre much can be said. Of course tht; amount of 
mechanical depends upon the paper to be made. And 
if aqy intelligent engineer could invent a refining 
engine wBich would absorb a moderate amount of 
power for the work ^one, and still do it as well as th» 
existing refining engines, he would confer a lasting 
benefit upon the users of such an engine where .power 
is the firsts cnnsidfiration, as there wouW be,»practically 
speaking, no end to the papers which coulJ be jnadff 
with an admixture of Sulphite or Sulphafij Pulp and 
Mechanical Pulp. But for the present we musf cofifiwe 
ourselves to the existing applfances in the trade and our 
own experience. 

In using Chenfical and Mechanicad Pulps together, the 
chemical must be t^ledrin first and well broken ujT before 
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the inechanleal enters the engine. If the paper/'ontains 
from 20 to 30 per cent, of niecluuiieal, the mechanical 
must be boiled,—not boiled as it is understood for rags 
or esparto, but boiled in an open tank (or,^if preferred, 
a'close one) with about 3 lbs. bf ciystal so((a to the cwt. 
This has a wonderful etfect in softening the mechanical 
—preventing the rosin from sticking in the wire, and 
rendering the mechanical more ])liable, and more liable 
to be subdivided in the engine, and consequently better 
distributiid in the i)apci’. This is the only aiTangeihent 
known to me for previmting the mcehanitial pii'ip show¬ 
ing up on the surface of the paper in clear 8])ecks. I 
do not wish it to be understood that this is an absolute 
cure, but it is considerably in the right direction, and 
makes«a material diflference in the suifacing ajid genera) 
appearance of the paper. If the quautit)' of mcchiv 
nical exceeds 30 per cent., then, upon economical prin¬ 
ciples, the papennakcr must decide whether he can or 
can not boil his mechanical pulp—that is, for casings, 
grocery, and small hand-papers, where the percentage 
of mechanical pulp is so high. 

The surfacing of papers which contain much mechani¬ 
cal pulp is certainly a difficult operation. Where boiling 
is not resorted to, you may give them a comparatively 
good surface on the machine ; but, when they are»cool 
»and the electricity leaves them, they again get rough. 
The mechanical pulp seems to rise up on the surface, 
which,give8 the paper a rough feel and Vroody dppear- 
ance,^and,.it at l!he same time throws 6ff a soft oi huffy 
' br ^quiy (lust, which is very objectionable, and is much 
complained of by the pap(T merchant and the printer, 
a^it* dobs considerable injury to the printing plant, and 
te a great obstacle in the Vay of producing a perfectly 
‘printed sheet. But, unfortunately, tp a certaih’ extent 
this cahnot‘ be avoided, for the simple reason, that so 
long as an uncooked material enters into the corpposition 
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of any ^lass of paper, so long will it sliow*up in all its 
natural qujjlities; and, as to ineclianieal pulp, through 
wh.atever mechanical jn'oeess you ])ass it, it still retains 
all its pl^mitive character. You may n'duce it to the 
finest po.ssilne fibre by the kollergang, the beater, or flic 


refiner. Still, 
it, or a great 
portion of it, 
will iloat and 
come to the 
surface dur¬ 
ing the j)ro- 
oess of manu¬ 
facture into 
•paper, and 
show itself in 
clear specks, 
which, when 
dricul, will 
twist, curl, 
and stand on 
end, do what 
you will. Cer- 
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tainl}', it is tin; nature and character of the fibre to do 
so, ii'not tiaving been subjected to any c'hiauieal process 


to^ih^ingc its character and make it ti more pliable 
obedient article in the hands of the papermaker. 
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ESPARTO PAPERS. 

'jJeforc (^losing the details ofVlie inanufact/are of wood 
papers and entering n])on sonu* details of es[)arto paper, 

1 may here state that 1 will, fui’tlu'r on, treat u])on the 
machinery whicdi is considered best adapted for wood 
])apers. 

Ks])arto has experi(!need man\' changes. Since’its 
introduction to the paper tradi“ the quality lias very 
eonsiderahly deterionited. Von now seldom see the 
tiiK', cleair, golden artich* which aas iirst introduced, 
hilt more of the coarse, rooty, and impure kind. I am 
speaking generally. The good aitiele can yet he had,^ 
hut at an increased cost. TIence the necessity of the 
e.sparto, of whatever grade, Ixdng thoroughly examined, 
much de[)ending upon its condition and quality as to 
whether it will meet the njquirements of the paper man u- 
faeturer and ])rodue(; the article desired. One of the 
great evils which the papermaker has to contend with 
is the huge quantity of loo.se es])arto contained in a 
consignment, it heing a fruitful .source of conveying dirt 
into the mill, and assisting to pollute the clean im^^erial 
which is rec!eived in hale. 1 helieve that, accordhi,g to 
vr.>ipi‘aet or use and wont, the jjiipermaker does not 
I'cquire to take more than 10 per c;ent. of loose along 
with qny consignment; hut this quantity is often cx- 
ceede|l. Jt is a* matter, therefore, which nughf to be 
t onsij;lereil*hy the papermaker. 

Esparto sh«uld never he allowed to get wet or damp 
btfun* baViRg, as there is i, danger of it heating, which 
. fenders it liable to take fh-e; or, if allowed to remain 
dong in a damp (wnditjon, it Avill moijild and gtt black 
and roften,‘which will render it pertbctly useless for 
paperihaking purposes. Conseqvenf.ty esparto should 
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be at all times sU)rcfl idkIpi* cover, and kepfoff the damp 
ground. If you wish to keep it in such a condition that 
you can draw upon it at any time with conlidenee, see 
that yoi>have it as clean as it can i)ossilily be imported. 

The Esparto family is of various grades, which are 
described as under;— 

Spanish Esparto. 

This esparto may well l)e considered the “aristocrat, 
as it i# utilised in the miTniifactnre of the he.st papers, 
for which it is admirably suited, it being stronger, 
cleaner, and bleaclnal at less cost than the *)ther varie¬ 
ties. It has, iLS a rule, a superior api)earance, being of 
^a pleasant aml;er eoloui', and having a. hard tyry feel, 
with an almost total absence oi weeds and roots. It is 
never found long and rank, but short and curly, and 
matured in appciiranee. 

African Esparto. 

Of the African Viirieties there are several, which vary 
in quality according to growth and sitmiUon. Possibly 
the Oran vtiriety ranks as the best in quality. In ap- 
pcaymce it more closidy resembles the Spanish than the 
otluir sorts, but it is upon some occasions greatly mixed 
with weeds and roots, which are very objeetionable,^j3J*<-l 
dfticTdt of removal. When comparatively clean and well 
baled, it (with an admixture ot Spanish esparto) will 
inake'a weiij' nice ])rlnting itaper, soft -ind kindlj^to the 
feel, and which takes the t}’pe beautifully a^id cletTf. 

Tripoli Esparto. 

This is one of the strod^est grown of the Esparto 
family and probably one ot thq coaijtcst. It arrives i*i 
this country in* bales. It sometiuies grows tefa hqjght 
of three feet, an4 is^thick and bulky. It is a*l^ftand 
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spoiigj- artii’lo, and contains nmcli Moisture^ consc- 
(jiti'iitl} it does Jiot yield so well as tlie o|liers. 

There are several other varieties, such as Sf'ax, (iahes, 
and Snsa, all natives ol' Africa, and more or lef-s eorre- 
spdiidin^' in character to each other. All rlie vaiaeties 
of esparto prodnet' two crops yearly—one which is 
called th(‘ winter and one the snimner crop. There is a 
(^onsiderahle dilference in these espartos. The sitminer 
croj) lK‘ini!; more matured, and eontaininy less moistnre, 
is of ft'reater value to the papermaker than the winter, 

the. latter havin^r an unripe and yreeii ... and 

con.se(|nently of a less yitddinu' ea|)acity. 


Cleansing Esparto, 

Of late \’ears there ha> lieen a con.siih rahle ehanii'e in 
the inode of operation in this depai-tment. The advent 
of the esjiarto willow or duster cleared otf the ejrls, 
and turned esparto cleansing into a purely mechanical 
process, winch oid}' served the purpose oi' freeinji' the 
esparto from dust and sand, h'aviui;' the veoetahlc im¬ 
purities to he 
removed hy 
asuhseipieut 
process. t\m- 
siitiuentlywe 
win follow 
ou until we 
come up 
itiiisTtmt-anfi “ 
weed-rehiovini>- process. 



CONICAL ESPARTO OUbTfcR 
BEHTHAHB LIMtTfU SOICNNCS KUINIItlllQH. 


Espaxte^ Boiling. 

This being the‘process which I'ollows the dusfhig, or 
reiifoval ol the sand ^ind dust, we had. hetter enter into 
full details of the mode of procedure i»i this department, 
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ils it is^vcU know n to tho |iii]>cnn:ik(.‘i'to iK^tlioinost ini- 
jiortiiiit 011^' in tlie 
])rocoss oi ])ii]ii.'r 
iniimitiii^.nrc. 

In tills ^loiiiii't- 
iiuint oA-ery ciirc 
hlioiild III' tiikon to 
l■n^n^(■ tlic lioiliii”' 
opci-iition lii'iii”- 
doin' lit oni' tinii'. 
not 0*1 1 A iis :i 
iinittcr ol' <•(•ononly 
in I'lii'inii'iils and 
i'oal,linti!^an.'ans 
I ofccononiyin filii'c. 

Ifthi' hoiliii”' o|)(‘r- 
ation lias to lio i-o- 
JK'Utl'd, llu' los> of 
tihro is I'onsidi'r- 
alilo; i'onsL'(|Ui'ntly 

itisiinpi'ratiAi'tliat 

t'Vi'i'y precaution 
should lie taken to 
imiWl this cA'il. as 



EfelotJ 


I'e-dioiling is an 
c;^iei^siA't' o]n'ration* 


‘ |»ATFNT riHFlL HOILLH 
UCRTRAMS LIMHED. bCiLNNES rDINHURCJM. 


Washing and Bleaching. 

I iTin All’, opinion that the en;>ine M’or tiliis njijjnise 
.shouLl be as lai';-e as possible—that is, a.-, Taruvjis wi41- 
ftlloAV the pulp to eireulate with ease. •Small eii^ine.s 
e-annot servo any eood pur^e as washin-* aiifl l)%i*:h- 
ing engines. The furnish should never he, denser tliitn 
aUowS*it to eireylate and mix .thor«ughly, as Avithoirt 
perfect cireulat'on you have the linhility df grey specks 
in the hali'-stuff n*achint;- 
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Half-Stuff Machine. 


We iiiiiy now cntcp u})on a ilcscrip- 
tio>i ol' till- lialf-stufr tnai'liiiif,* wlii(-Ii 
lias of late years midereone sonic 
eonsi(l(Tal)l(‘ alterations and iniprove- 
inents; and I a.in of opinion that still 
fnriliei' iniproveinents eonld lx; niadi'. 

I will now endeavour to deserilie a 
system, to the study of which I liave 
devoted some time in thinkiii” out 
upon econfimic ])rinci|)lcs. The vital 
jiart of the half-stulV machine lieiny 
the strainers (the machine scrvini;' no 
purpose lint eonveyine' the straiiu'd 
pulp to till* heatiny department), my 
idea of the matter would he to empt\ 
the half-stuff from the hi-ciiker into 
chests [irovided for it — the chests 
heiiye-sufficient in nnmher to enahie 
the man in elutrffe to keep the (.lifferent 
sorts separate. Let the chests 1 )(‘ at a 
lower level than the hreakine- engines, 
and the strainers at a still lower level. 
K'.’ii the stuff from these chests into 
the strainers, and allow the strained 
st^iff to fall into chests on the extreme 
oroiin.! flo'Jr; oi*chests could be con- * 
i?tructi‘d under the floor, if fall was y. 
difficulty to bfl contended with. From 
tlll'.oe final (fhests, where the strained 
stuff was coiitained, a pum^ could be 
directed, having sftirting and stopping, 
communication wifSi the beating-, 
engine liousc, so that when the beater-* 


I 
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man AVfyitfd to ill-iii liis ('iigiiic. ho siinpl/liad to start 
the pump ^ud let down the pa'hor, wliicli woidd ))rit1;r 
tlu- t'nniisli to tho ])ropor (•onsi.''fi‘iicy. Tlic wire on the 
waslier Itldn,”' a lino ono. woi:l<l onsnrc tliat no llliro Avas 
Avasliod aAAwy 

Tills Avoiild lio a considorahlo savin”' of lahonr and 
jilant. and conoonli'alo llio whole lioatin” proooss into 
tho hands of one man —that is. tin' hoatonmin. As no 
assistant would ho rotpiirod nndoi' siii'h a s\^tom. fhoro 
conld not ho anv possihlo mi.-'tako in oanwin”' out tho 
ordi'i’s nivoii hv tho manauor, a- tho man in oh;ir”c 
would not ro(|nlro to h” dojiomh ut upon his assistant in 
oariwin”' out a ])ortion of tho dottiils oi' tho Tiirnishiii”', 
Avliioh it is, its ,1 rulo, his duty to ]iorform. 1 may horo 
i'tato, that if tlio, strainers wore of th” ]tropor tv^io, and 
tho slutr jiroporly diluted, a, most satisfin'tory Indf-stutl 
for tho boater Avould ho tho result. 

As to the rptestion of dilution, it is an importiint one, 
and onowhioh 1 have AVfitohed very carefully, ;ind, from 
my expelioneo in tho straitiiii”' of Avood lihro iind its 
most siitisfaotory and oloaidy results, it dosorvos to he 
ontorcd into tiinl explained very minutely.* It is a avoII- 
knoAvn ftict tlmt there is a considorahlo amount ot Ava.ste 
at thi! sh’ainers of the. existing lialf-stufl'machine, in eon- 
scqwe'nee of the ptilji coming too dense to tho strainers. 
If ^lejnilp AViis sent«to tho strainers in a mon; dilu^Cfi 
state, there Avould he a more jiorfect separation ot the 
inijmrities from the good lihre, tho straining would iie 
taeilitated* tnid iflisolutely no fibre oi*valu5»Avowli^ he 
contained in the rejections. 

• Another very important matter in the raining, ,Avitli 
a view to perfect cleanliness,^ the system ht straiflPfs. 
1 have refrained in previous articles from oiitoring iqion 
the qutlStiou of stminers, as all tlifstraJTiers in the market 
have claims Avith .Avhich I have nothing to do,, Jhft 1 
may say .that my own Opinion, l^a.sed upon close oh^rva 
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tioil, is that’ the present type of strainer (that is, fiat 
strainers) is wrong ni)on principle. It is well known 
to all jtaj)erinakers tliaf during the inanipnlation of 
the material (of whatever sort it may he) the impurities 
ge\. tlu‘ same tniatnaait as the good fila'c, a/id are conse- 
(piently reduced in size and rendenMl more difficult of 
separation from the good tihre, and, as a conseipience 
of this reduction in size, they are mor(( liahh* to pass the 
plat(‘ of the strainer along with tlie good pulj), and .show 
up in the ])aper at the ]»aper machine. If the strainer 



constructed (as I am inform(<(d it has been ^sinpe 1 
commenced to write this article) with the same plate 
surface, hut with less distance; to travel, the impurities 
wo^ld 1)0 Jmoiad quickly washed from* the •jdiite surface 
^nd en to the atixiliary strainer, thyrehy not giving the 
more minutc'ptirticles time to peiss through the jdate. • 
^rttraiiier^.are, as a riile^eut upon the market as giiar- 
4 intc!ed to jeitss so many tons of paper per week. In my 
opinion, the passhig jwwer of the strainer does Hot add 
tonts_valuc,*as a stitiiner can be made io pass any quan¬ 
tity of pulp in a given time. But»wiR the pulp ,be clean, 
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and perfectly clc’ti^’cd from its imj)iiritie.s ? .Tlifit is an¬ 
other fjuestion. Certainly, the shorter time the pulp i* 
on the ])lat(!' surface the better it. will be cleaned. It 
surely ea.’inot add lo the eleauiiess of any fila-e to 
have its iinpiirities daueiu*’ uiioii the sti'aiiiei’ plates f«r 
halt-jiu-hour Ix'foia' it is either washed of! or removed 
by hand; eouse(|ueutly the tlat strainer is the pul]i- 
cleaninn' luaehiiie when properly eonstrueted. 



tND SFCnON OF SIMPLEX STRAINER. 

IUStniAM& UMIttll LCeriNt'} CDINItUtlCH 


OriMdN.- A wpll-known jnqwnn.iker, wln) is lliis 

Sti'iwiu‘i‘, its folltfvv^;—“In ri'jily !<* ^\ouik of yf|UT<liiv, 1 tf» 

infonn you that tm; KxjHiniiH'tital Strainer tiltcil iij» lu-re 
er>ilinnoug\v for the Jjisl fortnij^ht, kc(‘|»jng No. 2 Maelmn* ;<oiH;f, jms-sing 7‘)0 
to HIM) jK.initls per houi paptij- pulp throngli plule.s tit half No.‘4uiiil 

lUits. This .Strainer oeenpies very little .s]kux;, ami, with jls'eon^imMius^over¬ 
flow to the Aiixiliai'y, 1 voiisiiler it to be on ' of flie best in eMsKfenoe'. ’ H.i<* .y 
Strainer plant been less extensive I wouM have liktsl to it)‘ply .1 to all our. 
inaebines." 

It is a well-knorwn tact, that when, revolving sh-aiiuy’s 
were adopted the pg,permaker soon found out thaVthoy 
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had one great drawback : tliat was, thcj' were continually 
working-in their own rej(!ctions, which in a very short 
time rendered the vat a mass of jmlliition, necessitating 
either a stu|)|)age for washing, or making dh't.y paper. 
Gf coni’sc the makers of such strainers mon saw that 
something must be done to cure, or at least mitigate, this 
evil, and at omte introduced the auxiliaiy or dat strainer, 
to work along with tlie revolver by having a continuous 
stream of pulp passing from tin; one to the other, which 
to a great extent counteracted this tendency. l>ut still 
this looks very like as if tIic flat strainer was tlie dirt 
remover. 
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lyiEOHANICAL DEPARTMENT. 

1 will iioV (‘liter iipoif tlie Mecliaiiieiil DepartiiiAit, 
whidh will, I hope, lie o(‘ interest to iiiy reiiders, as 1 
will trv to (leserilie what at least was new to me, and 
what 1 took a special interest in, duriii" niy sojourn on 
the ('ontiiient. And it is siirprisiii.p,', indeed, hoAvinucIi 
tln're is to arrest the atti'iition. Paperinaking inaeliiiiery 
of all descriptions, which has been coiistriictttd in Scot¬ 
land, can he seen at work, with a curious eomhination 
of British and foreign systems, in jterfeet hailnony with 
each other. wi:!i the best results. 

1 at first intended to enter n]K>n a de.seriptioif of the 
materials now’ used for the production of all classes of 
jiajier, from the finest air-dried to the common news and 
shop papers; hut, upon mature consideration, 1 decided 
to omit *• rags,” wdiich have already been fully described 
in one of my previous works called “The Practical 
Papermaker.” And as the matter wmuld only he to a 
gi’eat extent a rejietition of what has already been before 
the trade, I have confined inyseli' to what I consider 
new and i^-to-date, and therefore of greater importance 
to my readers. 


Conical Engines. 

The* existing (Conical refining engines artf»not all 
aconomical. Much,has been said and w’ritten asjt« whaf 
*hey can do, and as to their value as moGiern machines 
for pa])enuaking purposes, l^will try and'explaiu^fliy 
experience of these machines, wdiich 1 have carefully 
studie«l»and experimented w'ith for the'last tw'o years. ' 
A conical en^ne, of whatever tj^pe, caimot^e used 
according to any •wi’ittcn or nrinted instructions. Tt 
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beiii" (like 'the beatiii”’ onifiiio) depeiideiit ui.)on the 
irftiterial used, much de])eiids upon the coiiditioti of the 
bars in the cone and in tlie body oi' the machine. It 
certainly will not beat stuff as I or any other-practical 
pnpei-maker underslajid tlie pnau-ss of l.H*ating stuff 
with a view to ])roduce a certain ])apcr; but it will 
clear out hanks, knots, or broken paper into a pc-rfeet 
fibre, without the slightest particle remaining, if the 
machine i.s jiroperly used. !>ut when you take into con¬ 
sideration the enormous amount of power the machine, 
takes when at lull work, anil the eonsecpient (piantity 
of fuel eonsumed in a mill Avhei-e the power is all steam, 
it conies t6 be a question of £ s. d. 

I had no means of accurately a.scei-taining the e.xact 
power‘taken, but 1 made expei-iments with one with i) 
view to finding out the difference between it and the 
ordinary beating engine. 1 made the exjKi-iment Avhen 
I was using eellnlose alone, without the admixture of 
mechanical ])ulj). 1 had three beating engines of 1000 

lbs. capacity each. Two of these engines were working 
with the roll hard on the plate, and the third one newly 
filled-iii, the conical engine not being at work, and the 
turbine running easy with its load. I put the conical 
engine to work, at tin- same time lifting one of the 
beater-rolls off the jdate. The turbine began to.slow 
down. 1 then lifted the roll of the scitond engine. Still 
the speed of the turbine did not come up sufficiently' to 
do the work until I jmt more water on the turbirle, and 
thmnit came ii|) to its correct speed: I then khut off 
the welter to exactly' the same aijiount as I put oe, 
when the turbine again slowed down; after which-1 
tOv/k off the conical engine without putting down the 
engine-rolls, But I was glad to get them down as. 
quickly as I co'uld, as the turbine, immediately went 
off at Slavery dangel-ous speed. 

What power it takes to drive o>ae of these conical* 
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cniriiios I pfiiiiKif tel!—tliat is, wlion it is tit full work. 
But this 1 do know: that in a steam mill it will show tip 
very prominently in the eoal aeeount. In Seandinavia, 
wIkto the ])ower is all water, it does not come to he a 
serious matter, as Avater fliere is, as a ride, uiilimited'all 
the year round, and of the purest description. 


Paper Machine. 

I will now fry to ilescrihe the system of paper machine 
used, arid best adajited, for wood jtapers. 

In my Avanderings on tin* (Continent of Europe I have 
seen, and havi- had under my ciiarste, papei- machines 
of foreio'ii make —viz. French, Beljtian, and German— 
as Avell as niaehines of British manufacture. But, for 
solidity, and steadiness in runninj^ at a high speed, 
none could eonijiare Avith those made in our oaa'U country 
for the manufacture of any sort of jiaper; and for tlu; 
manufacture of Avood papers, Avdien constructed for such, 
they Avill comjiete AA'ilh any in the AA'orld. 

Some one Avill probably say that I lean rather too close 
to my OAA'U peojile. But 1 must .say that 1 am adhering 
to the truth, and giving my jx'rsonal experience as a 
practical machineman and pajier-mill foreman. 

A papt^' machine, esjiecially for Avood pajjcrs, should 
be supplied AA'ith a revolving sand-trap—that is, a sand- 
traj) supported in the centre by a beam of AA'ood extend¬ 
ing from one side to the other, it being kept upright by 
tAvo moveiible tegs or supjiorts on hinges, so,that,^Avhen 
AA'ashing is necessary, the legs can be let dthvn auff the 
.fjand-trap loAvered to the (loor at one ev'J, to facilitate 
the Avashing-out, Avhich Tmiy '?e done in a i'cAA‘<niil],',fes. 
The straiiiei’s should be of the flat t} pe, and also self- 
cleaning, as the revolving strainer is not at all adapted* 
for cleaning AA’ood fibre, most of the imptiritits bgjng 
of a floating nature, and best Avashed from tlTff^urface 
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of the flat strainer. The only fault in the present system 
of. flat strainers is that they are too lonf^, the dirt having 
so far to travel beldri; leaving tlie j)late surface that a 
considerable quantity of it is washed through the ])lates 
befbre it ])asses over them and'on to the auxiliary. If 
the same plate surface; could be ])resented to the ])iilp 
with less distanci> to travel, it would be a^ decided im- 
j)roveiiient, and one which would meet the requirements 
of the; ])aper and pulp manufaeturei-s. 

The bi'east of the machine for wood papei’s should lx; 
high—that is, with a 40 ff. wire wliich will’ present 
about 18 ft. of papermaking surface'. One incli eif rise; 
is sufficient, simply bee;ause the' wooel fibre slioulel jiass 
on tei the tmvelling wire as soon as possible', with a view 
to prevent the mechanical jnilp ge'tting time to e;e)me to, 
the surface and to fle)at, after be;ing thoroughly inc(.>rpo- 
rated with the' othe'r fibre's einiiiig its ju'cvious agitation. 
The c;ouch-roll jacke't should have a liberal sup|)ly e)f 
water—hot, if |)e).ssibie'—which prevents the long wexd 
of the jacket cate;hing the' woe)ely fibre;s of the mcchani- 
e;al pulp and raising them up to the senfae;e. The wire 
should be' abundantly supplied with washing pipes, 
to Avash emt the; fine fibres of the mechanie'al juilp, 
and thus always jire'sent a clean wire coming rouiid to 
the pulp. 

The press-i'olls should be in three sets, feir re'asons 
previously mentiemeel; anel I may say here, that aiiy erne 
ael,oj)tiug this three-sets-ofqiress-roll system should see 
that ajl tlu'<-felts^are of one length and one.,texture, as. 
In pra/itical working, the new felt should be put ein they 
first press, airh when half weirn-out transferred to the', 
sec«\\d [fl'css; anil then finished u)» on the third press, 
\khich is a mattea' of e'e;onomy in fe'lting, as naturally the 
'pressure- on the thirel press is not so great as on tite first 
and .second, and the. old and companitively worn-out 
felts suit admirably. 
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I wis say ailittli! mope upon this first, second, and 
third pressing system; that is, I wisli to appeal to every 
papermaker upon this important question as to its 
merits and usefulness in the manufacture especially of 
wood papers! as well as ill the manufacture of papa’s 
made from other materials. 

Our old iiapermakers insisted upon the first two 
cylinders on the pajier machine beiiifi; kept cold, and 
the heat beinj;' raised on the rest by a jp’adual jirocess 
up to the extreme dry end of the machine. The meaning 
of this i§ jierfectly nndersfood, and was in the right 
dir(!(!tion. Hut 1 am of opinion, with all due respect to 
our forefathers, that, even at the slow speeds they wcrii 
accustomed to drive tluar maehincs, the temperature of 
the cylinders was too high at the dry end of the machine 
to produce the desired result. Hence the modern paper 
machine, at the present rate of speed, with three sets of 
press-rolls and the piescnt popular number of cylinders, 
will produce the article our fbrcdathci'S aimed at. And 
when you take into consideration the materials now used 
in the manufactur(^ of jiaper of the medium and lower 
grades, this addition to the paper machine* will meet a 
long-felt want. l>y this system of pressing mth three, 
sets of press-rolls the temperature of the cylinders is at 
all tijiies low, tin; paper never being subjected to that 
roafjJ.ing process whii;!* is common with forced drying. 

I have been in a mill where I saw a machincman 
drying' the paper (18 lbs. demy) upon a 16-cylindef 
machine wklL 20 lbs. of steam on the J^augw. I iiave 
also seep paper fully.hcavier than that dried Avith l^Tbs. 

steam upon the. same number of cylinders and at the 
same speed, but with three sets* of press-rolk—^le Ijsst 
set pressing fairly hard, tlie second a little lass, and the 
third pressing slightly—the resiiljt being in the latter 
case an improved* paper, stronger and tougher,'with.a 
considerable saving-in j'uel. 
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The ilryhig cyliiidere are of the urclinary l<’nd, hut 
in some mills on the Coutiiieiit they have^ an arrange¬ 
ment of rolls Ixitweeii the eylimlers Avherehy the 
macliiiieman can at pleasure miss one or mere of the 
phper-drying cylinders, thereby turning tfiem into felt¬ 
drying cylinders for the tinn; being. Whether this is a 
henetit to the papei' manufacturer or not, I leave my 
rcfiders to judge. 


Water-Power. 

Water in Seandiufivia. being so ])lentiful and of so 
pure a (juality. ought to he a source of great wealth 
to the nation, a.-i it naturally takes the ])laee of coal in 
su])])lying power, and is most suitable for jiapei'inaking 
purposes. The Xorwegian says that hi.-i country is a. 
very ])oor one; hut he forgets to say that it is so oidy 
from an agricultural point of view. Xoiwvay, in natural 
])ower, is exceedingly wealthy ; and capitalists, of what¬ 
ever nationalit}', who embark in manufacturing indus¬ 
tries, will at least obtain cheap power in abundance. 
The? natives arc industrious and intelligemt; the sehe)eds 
and otheer educational institutions 
are first-class; the climate is 
magnificent; and there is an 
upper class who, for kindness,, 
anel courtesy, w'ill stand com¬ 
parison Avith that of any other 
couvtry.«' Thejl'e is notie of the 
fleee;ing and misle-ading Avhich is 
se) common *1 other |iarts of the 
G«jitiiRfUt*of Europe. 

The priijeipal motor in Scan¬ 
dinavia is the turbine. This piece 
of machin'ery Avas at one time 
ilnpo^fted; but of late years thy' 
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Scandinfiviaii InHS producod at Irtano soim; very liiK! 
turbines, -^’hich coinjx'te. most favourably with the 
(icnuaii article, and are only rivalled by tlie Swiss and 
Americai! turbines. As a !-ule, tile water bein<f un¬ 
limited all ttie year round, the turbines laid down fire 
generally greater in laiwer than wliat is immediately 
reijuiri'd of them ; which means that, when extension oi 
business is eon tern plated, the additional machiiiery is 
put down and conneefed with the existing power without 
any iuterferenee with the original motor. 

I have visited, and have* si'en on my travels through 
^sorw'ay, m.any valuabie water-])owers, not I'ar removed 
from rail and sea, which are running to wasti^no advan- 
tiUgi' being tal.en of them. .And J have often thought 
that if cotton, woollen, and other manufaetoriei? wdiieh 
depend upon steam-power were planted down beside 
these watiM’falls, what an annual .siviug would he made 
—that is, if the raw material could be imported into 
Norway as cheaply as it is done into England or Scotland. 
At all events, tin* water is abundant and of the pure.st 
de.scription, lit to enter into the manufacture of any 
class of goods, bri'wing and distilling imduded. 
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CHEMICAL DEPARTMENT^ 


Tub-Sizing. 

Tu1)-sizwl papers are now niueli more eommon than 
they used to he. .\t one time only hi<;li-cla.ss papers 
were tub-sized, hut now comparatively eommon papers 
are sized .hi this way, and, owing to the cheapness of 
these papers, an economical system of sizing them is of 
value /() the pajier manidiicfiirer. For sueh papers I 
have, from my experience, prepared a cheap sizing com¬ 
position, as follows;— 

Two wooden lioxes or tanks, lined with lead, are 
placed on a high h-vel above the sizer, the cajiacity 
of each being .'K! culm; feet, and each of which will 
contain enough size, when full, to size 3000 lbs. of 
])a])cr. The contents of one of these boxes can be in 
use for sizing while the other is in preparation. Dis¬ 
solve in each of them 1 ewt. of gelatine. Do not allow 
it to boil, as it will tuiai black, but dissolve it lyider 
the boiling point. After it is thoroughly dissolved, 
take; 84 lbs. of starch, and mix it up in cold wditer to 
the consistency of cream; then gi-adually add the^tarch 
to tlm gciJatim-y keeping the solution ju^t junder the 
dioifin^ jiolnt, when the starch will swell and burst up 
forming Apaij-.tim. 

• This conijiosition will size paper wc'll and cleanly; 
land, if the sizing is done on the pajier machine^i>it will 
npt stick to'the calenders if fightly done. 
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Bleach Test. 

Pound .^O grs. of blcacliini; ])owder in a mortar, jnit 
it into a rtrucible, and jiis^t l ovor it witli cold water. 
Wash the moi'tar, and (anpty the l)l(‘achin^ powder in the 
crucible into it, adding a, little liot water, 'riien pound 
them. Decant from the mortar into a burette till it 
contains 1000 grs. of bleaehiiij;' solution. Take 1 gr. of 
Potassium Ferrievfvnide, and dissolve in half a wine- 
ftlassful olj water. Now spot it on a clean white plate 
with a glass i-od. Fill a basin (|narter-full of Avater, add 
12 drops of Sulphuric ;\eid, then heat. Noav weigh otf 
78 grs. of Protosulplnite ol' Iron, and dissolve in a basin 
of water. When the Protosnlphate of Iron is dissoWed, 
a(W cold water until the basin is three-quarters ’full; 
then add the bleach solution from the burette, stirring 
with a glass rod, and spotting a dro]i Irom the basin into 
a drop of the Protosulphate of Iron solution till it ceases 
to turn blue. ItAvill take o5'4 ot the burette to do this. 
55-4) 2000 = 36-10 % of Chlorine. 

Phlorogusine. 

This, -as attest for mechanical pulp, is unrivalled for 
delicacy. Take 2 grammes of Phlorogusine; put in a 
close*stojTJiered bottle, add 2 !) cubic centimetres ol 
Alcohol* and A cubic centimetres ol Concentrated 
Chloric Acid (II C J.). It is best to keep this.^solution 
in,a dark-coloured bottle aeid awa}' li-om the*light,*Jus 
thj; light destroys its elelicate effect, 

^ I may mention that the best way to make up this 
solution to confine yourself to sniall (jiiantities ; that 
is, make up as small a quantify as possible, with a vie\Y 
to having the solution aljvays fresh and ready foF BSe. 
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China-Clay. 

This being an article Avhich enters to a considerable 
ttxtent into the manutiurtut e of paj)er, ^deserves some 
space to describe its composition and usefulness. Many 
people outside the paper trade have the idea that china- 
clay is an adultrant, and a source of great profit to the 
paper manufacturer. This is a mistake, as much of the 
beautiful satin glaze on our highly-glazed papers is in 
some measure due to chimi-clay; and the cl6se, easily- 
written-upon paper, which has an even and smooth 
surface, .is pai’tly due to a small percentage of china- 
clay being uscid in its manufacture. 

If .we con.sider the loss of cliina-clay in the process of 
paper manufacture, we will find that the paper manu¬ 
facturers who use it have not such a handsome margin 
from it as is generally supposed. Taking the price of 
the best brands of china-clay and the present price of 
finished paper, we come to the conclusion that china- 
clay is not an adultrant, but an essential material in the 
production of a well-finished paper. 

The best brands of china-clay must be free from grit, 
and have all the best carrying capacity—that is, the 
clay should be in so finely-divided a statd that_ it will 
adhere to the pulp without being separated during the 
process of manufacture, as, whenever an excess of china- 
clay is used, it will be found lying in .the sawd-traps, 
and, in ^ict, aril over the wet end of.the inq^chiHe. This 
isT'delibdrate waste, and, where such exists, the original 
quantity slvMild be reduced, or the matter investiga,ted 
1^'fin/iwhy the fibre i^not e.4rrying the proper quantity 
to finish the paper. 

There are several tests for china-clay, which^it will be 
hettcF to enumerate in detjiil, as follews:— 

IPs sample is submitted, retain it. and iudse vour 
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consignmgnt from the sample sent—that is, if tlie sample 
sent meets a^l your requirements. We will therefon* 
suppose that the sample submitted will he taken us a 
standard. • 

Place 20 giliins of this ^aiidard on a piece of glaft 
along with 20 grains of the stock or hulk of the china- 
clay received; then ruh lioth into a paste, and test 
each by the feel for grit. If there is any grit in the 
clay, it can be felt at once. It is also very important to 
judge of the colour. Place a small (juantity of the. 
standard sample and the Consignment in two small 
heaj)s, as close to each other as possible, without mixing 
them; then press both flat at one operatio* with a 
piece of glass. The line where the two samples meet 
wjll at once indicates any dilFerenc(! in (olour; Of 
course there are difliculties in judging colour in this 
way, as sometimes the china-clay is dyed with an inferior 
quality of ultramarine, making it ap])ear to the eye to 
be a very handsome article. But, as a rnlc, these dyed 
china-clays are of a very inferior quality, and, in testing 
for grit, they are generally discovered, as they conttun a 
certain amount of sand and dirt, which can be easily 
detected, and which is foreign to the best brands of 
china-qjay. It is scarcely necessary to add that goods 
adultarated in this way do not emanate from the best 
chinj-clay merchants, i)ut from unscrupulous specula¬ 
tors, with whom the paper manufacturer is seldom 
induced to do* business. 

If chifla-olay passes the above ordinary'tests in a ^.tis- 
fMtory manner, you yi^y rest assured that you havq got 
the article you desire and have contracted*(ior. 

China-clay is a chemif&l compound of «ilt«m aj^d 
alumina. It is understood, as a rule, that,^as the per¬ 
centage i»f alumina in china-clay increases, the soft oily 
feel increases in ptpportion. The quality of *chifla-clay 
■diflfeps much, and depejids not only on the mine*it is 
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taken frorli, but on' the cleansing trtatinent it receives 

•before it is put on the market. , 

The analysis of china-clay may be of interest to some 

of my readers. It is the work of a thoroughly-qualified 

6hemist. ^ 

1 

fcjilicji . . . .46 i>er cent. 

Alumina . . . 40'47 „ 

Oxide of Iron . . . 0-38 „ 

Lime .... Absent. 

Magnesia . . Slight traces. 

Potash . ’. . 1'27 percent.^ 

Organic Matter . . 11'88 „ 


Another analysis from a difierent mine. 


silica 

Alumina 

Lime 

Magnesia 

Potash . 

Soda 

Oxide of Iron 
Manganese 
Water . 


. 47‘20 per cent. 

. 38-80 „ 

• 0-24 „ 

. Absent. 

. 1-76 „ 

. Absent. 

. Absent. 

. Slight traces. 

. 12-00 per cent 


4 

The above is sufficient to show what tf good, china- 
clay, suited in every respect for,, paper finishing, jeally 
ought to be. ' 

But the most important features which the paper- 
ma^er {mis to<consider in china-clay are.its percentege 
of moistfure, its colour, its freedom from iron, and .its 
adhesive quolities. In using china-clay as a surfacing, 
Hifjenfern the manufacture of'paper, care should be taken 
that no excess should be put in the engine, as only 
certain quantity will adhere to the pulp, and afiy excess 
is lost in the process of manufacture.* It is very difficult 
-to determine to a nicety the quantity which the different 
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materials will catry without injuly to their texture". 
But the pqj)erniaker can, as a rule, judge pretty acc»- 
ratelj^ as to the quantity which can with safety be pul 
into the different thicknesses of papers which he makes 
with a viewl to get the flesired result—that is, of ftel 
and surface—without injury to the hulk or strength. 

Much could be written on the subject of china-clay; 
but I consider it sufficient to point out a simple method 
of examination, which can be adopted by the youngest 
workman in the mill, and* which will prepare him in 
future for more elaborate examinations. 
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POSSIBLE IMPROVEMENTS. 


1 have many times experienced (when running the 
paper machine, and since T*havc acted f\s paper-mill 
foreman) a difficulty in bringing forward the paper 
unifonnly-pressed at one operation to the calenders— 
in many cases the web of paper being over-dried at 
one side and insufficiently-dried at the other, the fault 
arising from unequal pressure with the press-rolls. It 
is the ])ractice in most papcp mills for the inachineman to 
jjress the front side, and the machine assistant to press 
the back eide, the consequence being, upon many occa¬ 
sions, an unequally-pressed paper and a complete mess at 
the calenders until the presses are adjusted and the 
paper is pressed uniformly on both sides. 1 would sug¬ 


gest, as a remedy for this evil, that both sides of the press- 
rolls should be 
connected, so 
that the pressing 
can be done from 
the front of the 
machine by the 
inachineman 
alone. 

This could be 
managed on the 
,samQ prin ciple as 
a cylinder felt^s 
ti^enerf up— 
that IS, wkii a 
clvtclf 'arcange- 
ment on, both 

ends of the cross- « 

PRC88 ROLLS WITH IMPROVED PARALLEL LIPT^ tpAR. , 

anaft — so that} « «Rtrai« iMmo. •ckim»e, EDiHBUMH. 

Vhen'changing a felt, the one side of the press-roll could. 
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be raised* without interfering with the other* side. By 
this arrangenient, a perfect and uniformly-pressed papef 
at one operation would be the result, saving at every 
alteration‘of the pressing a considerable quantity of 
broke—therelty avoiding foss to the employer as well 
iis annoyance to the inachineinan. Tt is in these little 
things that a saving (tan be elfected. Nothing should 
be considered of so little importance that it is not worth 
adopting, when H has a tendency to produce perfect 
paper, and to add not only to the comfort of the work¬ 
people blit also to the daily production of the mill. 

I have had the question of automatic leading of the 
paper under consideration for some years, and iTave come 
to the conclusion that it can be done—that is, that the 
paper can be led automatically from the wdre to the first 
press in the following manner:—The ordinary wet felt 
remains intact, and a second felt of a somewhat more 
open texture passes between the top couch-roll and the 
wire (consequently over the pajier). This second felt 
passes on and under the top roll of the first press; that 
is, the paper at the first press w'ill be pressed between 
two felts, the leading being accomplished on the same 
principle as on the single-cylinder machine. This pro¬ 
cess can also be continued on to the second or third press 
by a scries of felts (but I do not approve of the matter 
being carried further than the first press, as it will make 
no materiaMiflerence to the paper but what the other 
presses will obliterate), and it will certainly prevent the, 
possibility of any fibre being wasted at the Wire-*^he 
.whole being carried, to the first press-roll, wlierj .any 
. broke can be cleanly collected ,and sent'baclc to the 
beater. It also has the tendency to completely bblite- 
jrate the wire mark. It does not involve any censiderable 
alteratiota of plant, nor does it create mf great expense, 
and the subsequenf saving of material Is a very* importairt 
consideration. 
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If rough-surfaced* imitation hand-made pape.'s are de¬ 
sired, this system facilitates their manufacture, and pro¬ 
duces the re(]uisite article at little cost, the extent of the 
pressure on the first press vfyying the roughness of the 
surface on both sides of the paper. 


Couch-Roll Brackets. 


Couch-roll brackets on wide and large paper machines 
stand in need of some improvement, the top couch-roll 
being so heavy that the machinertten experience some 
difficulty in taking off and in putting on the top roll 
when changing a wire. Could not the top couch-roll 
brackets be made with a joint or hinge near the framing. 


so that the top 
couch-roll could 
be lifted clear of 
the wire, leaving 
sufficient room to 
lift the under roll 
when putting on 
the neAV wire ? 
The top roll could 
be lifted with a 
chain-tackle, and. 



when the Avire 
Avas on, it could 


ELEVATION OF IMPBt>VEO COUOH*ROLL BBACKEXa 
KRTRAMS LIMITED. MIENNFt. IDINBU^ 


be lowered down gradually and exactly at one operation 
into its place xpon the wire, thereby javing daniage being 
dcbie to the Avire by the twisting and shifting of the top 
rolf to get to go up on the wire* in a parallel manner. 


“Doctors” on C3ylinders and Oalendere. 

This cannot‘rightly be called a possible impSovemejit, 
hs it is an existing one, and one which deserves the 
attention and consideration of tianer manufacturers wli« 
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have no* adopted St. In mills whe:te mechanical pulp is 
used, doctoas on the cylinders are absolutely necessary, 
as, when the paper comes in contact with the heated 
cylinder ^however low tlje temperature), the minute 
particles of resin contained in the mechanical pulp mSlt 
and adhere to the cylinders; and where there are no 
doctors, the surface of the cylinders assumes a rough¬ 
ness which in time renders them absolutely useless for 
drying purposes, and causes them to pit and mark the 
surface the paper, rendering it almost unfit to be 
flattened at the dry end of th*e machine. This roughness 
does not altogether consist of rosin, but is composed 
of fine fibre, which the rosin draws with itTfrom the 
surface of the paper while in the act of adhering to the 
cylinder. Consequently the application of a doctor 
not only keeps the cylinder clean, but it reduces the 
tendency of the rosin to stick to the cylinder, as, wher¬ 
ever there is an accumulated mass of sticky matter, the 
paper has a greater tendency to adhere to the cylinders, 
and deposit a larger percentage, especially of fibre, than 
whbn a perfectly clean surface is presented to the paper. 



DOCTORS ON ORYlMa CYLINDERS. 

BMiniMM LMinO. MHNNU. EDINBUMH. 


Thesetdoctors require to be fitted to thft cylinders very 
Bocurately, and the doctor blades ahotdd not be too* hard*; 
•BB, in tihe tot case, if noii accurately fitted, they areliablt 
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to miss portions of tlic cylinder, whicH is very objection¬ 
able, this having the tendency to send awaysi portion of 
the web rough and “ cockly; ” and, in the second case, 
if the doctor blades are too h^rd, they are liable to cut 
into the cylinder surface, which might * permanently 
roughen them, and render it necessary to have them 
turned and polished again. But, by care and a little 
looking after, all this can be avoided. 

I generally made it a rule to note, as they came under 
my observation during the week, any little thipgs which 
might possibly impede the progress of the work, and at 
the end of the week, when the mill was shut, have them 
put right' This system, 1 must say, saved me a con¬ 
siderable amount of trouble during the working days of 
the week, and was the means of preventing stoppages.* 

My own opinion is, that if I were a millowner 
I would have a doctor on every cylinder on the 
paper machine. Doctoi-s keep the cylinders clean, and 
absolutely prevent the possibility of a piece of paper 
sticking on them. I have seen much broke made, and 
much trouble caused in the night-time, before it was 
discovered that a damp tail-end of the paper was stieking 
on the cylinder and making a slight crack on the edge 
of the paper, which broke at the calenders. Jf the crack 
is large, it is at once discovered; but these littk ones, 
caused in the manner described; are very difficult to 
find out, especially at night. 

' As to doctors on the calenders, it is a mystery to me 
wl^' the^, have not been universal 'years ago.' 1 have 
seei(,in„my experience, many tonsmf paper sent back to 
thf! milj fcf no other reason Jhan calender stamps. And, 
b&r m m'lnd, this was no fkult of the machineman, as 
at the end' of every break the calenders were thoroughly, 
cleaned. .Of course, paper will occasionally brdhk at tjie 
pape£machine (su'd there are a thousand-and-one reasons 
for it doinff so. which are discovered bv the machinemair 
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and cilsed by hiAi) Still a certiin amouht of broke 
must necesi^rily be made before the cure is effected, add 
every time the paper is lea through the calenders and 
on to the»reel there will be calender stamps. 



WATMM, 

M. 
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All the Vjontinenttp mills have a doptor on e^h roU, 
effectually preventing the possibility of stamps, and send¬ 
ing the paper on to the reel perfectly clean, which is a 
saving of a large percentage of broke, besides f§,cilitating 
the work in the finishing dep&rtment. By the adoption 
of doctors, the danger to the fingers is considerably 
lessened, and the paper easier led through the calenders. 

I may also mention that I have seen, when making 
thick highly-machine-surfaced card-papers, such papers 
considerably damaged by wool marks on the surface 
—that is, detached threads or fibres of wt)ol from 
the cylinder felt coming off with the damp paper and 
sticking ta, the calenders, and consequently marking the 
surface of the paper to such an extent as to render it 
retree, if not broke. These woolly fibres are very diffi¬ 
cult to see during the night; but, by the aid of doctors 
on the calenders, this is completely remedied. In fact, the 
small cost of adopting doctors will in a very short time 
repay the paper manufacturer, and save the machine- 
man much trouble, by allowing him and his assistant 
(if the paper is troublesome) to devote the time usually 
taken up in cleaning the calenders to the quicker dis¬ 
covery of the cause of the breaking, and an earlier cure. 

I am aware that some mills in this country have 
adopted doctors on the calenders, and I afn sure that 
what I have said as to their utility and economy will be 
borne out by those employed therein. 
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REMARKS. 

I am not sufficiently a commercial man to discuss tfce 
question of foreign competition ; but, as a practical 
papermaker, I may be allowed to ventilate my opinion, 
which, I may say, is based upon a close study of the 
matter, and keen observation as to what the foreigner is 
doing. The foreigner has certainly many natural ad¬ 
vantages "in the shape of ualimited motive power and 
comparatively cheap labour—I say, comparatively cheap 
labour; but I do not think this should be Jtaken into 
account, as the difference in wages is so little that it 
comes to a very small item in the exj)enditure of a 
paper mill. I am, therefore, of opinion that the advan¬ 
tage of competition does not lie in that quarter, but in 
the foreigner’s indefatigable industry, and his adoption 
of the most modern plant and the best mechanical 
appliances for transporting his materials from one de¬ 
partment to another, which means a saving of labour, 
with the work done better and cleaner. His machinery 
is of the most modem type, and is fitted with all the 
latest improvements for economy of production and 
efficiency Si work. 

Ij the foreign mills^ou will not find any of the obso¬ 
lete and TCAqient paper machinery which is so abundant 
in our>own country; and I think, if papermak^ would 
keep upiwi^ .the tpnes, by adopting more modern pjant* 
Ijetter suited to their requirements and to the matmal 
yjfhich tliey are now compelled to use, we wcuilehidt hear 
so much of forei^ comiJfctition. * But, so loi^*a^w(f go 
on using the old rusty tools our fathers were getting* 
tired oLso long will we hear of other people getting in 
ffont 01 us and driving us out of the markets* of the 
world. 
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I knew* an active'and intelligent paper manufacturer 
who would not consent to cliange the w^jijels on his 
paper-machine cylinders, although the number of cylin¬ 
der felts destroyed every year by the wheels b^ing bolted 
on to the end of the cylindefs was pointeji out to him. 
When the felt began to travel, it got amongst the wheels, 
and was not only cut, but greased on the edges, which 
continued for days to make broke by greasing the edges 
of the paper; whereas the trifling expense of putting 
wheels outside the framing would have been repaid in a 
very short time. The foreigner does not helTitate one 
moment over these things, but goes into the matter at 
once, where anything can be saved and economy in 
working assured. 

Until we come up to the foreigner in the equipment 
of our paper mills with a view to economy and efficiency 
of production, we had better say as little as possible 
about foreign competition and its results. 

I may possibly be told that my ideas of meeting 
foreign competition are rather expensive, and, if adopted, 
would mean extraordinary alterations and consequent 
large expense. Yes, the process will certainly be at 
some considerable cost in the first instance. And it is a 
well-known fact that there arc paper machines and other 
paper-mill plant running at present in this cquntry 
which should have been in the,scrap-heap years ,figo. 
But, if we look around us, we can see at a-^ance that 
the mod"fn and up-to-date mills are the successful ones, 
and,that,.the alitiquated afiairs are gradually dropping 
ou€ of eiistence, which amply proyes that I am stating 
the triith. .^.id, to further confirm this, we must no+e , 
thd faft ‘tl\at the foreign mJHs which most successfully 
compete with the British papermaker are the mills of, 
most modem ccnstruction, fitted with all the 1%+est im¬ 
provements for economy of time and material, and for 
facilitating a large production. 
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-r ^Mg a£OT ior>i^— 


I endeavoured in this art^le to puj? before my 
readers alk|hat has come under my observation relating 
to money and labour-saviiig improvements, and, before 
concludi^jg, T will de¬ 
scribe a fea^re which 
I think is worthy of 
notice: that is, the 
latest system of driving 
as applied to the paper.. 
machine. 

Many*of the paper 
machines on the Con¬ 
tinent which have been 
made in this country, 

^ well as those of 
Continental makers, are 
driven by the vertical 
system, which means 
two lines of shafting 
extending the full 
length of the paper 
machine. The first line, 
which is driven by a 
belt ^irect from the 
steaiji - en^ne or the 
tuijjine, as the case may 
be, is huitg, upon wall- 
brackets at 38 great a 
height •from, the,floor 
-as sp^ce Vill penjiit; 
the second line of 
shafting is placed upon’ 
stool - brackets resting 
onthe^oor. Upon both 
fines of shafting are 
conical driving pulleys. 



so that the machinenfto can 
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alter his d\;aw8 with ^the greatest ease and accur^xy for 
the differen't thicknesses of paper which he is galled upon 
to make. This means an enormous saving of belting, 
no packing being used. Connecting up every section of 
the paper machine is a cross-shaft, driven by bevel gear¬ 
ing from the under line of shafting. This' method has, 
in my opinion, many advantages over the horizontal 
system of driving a ])aper inachine. The floor space is 
less encumbered, and the belting lasts longer (it being 
vertical, and lighter belting does the work). The draws 
can also be adjusted with sych accuracy that the steadi¬ 
ness of the various sections cannot be excelled. With 
the horizontal system, we have the pulleys covered with 
pieces of felt, which continually keep coming ofi^ or 
sticking to each other, and forming lumps upon the 
pulley, thus making a veiy unsteady drive, which, if it 
does not actually cause broke, makes “ cockly ” paper, 
the tension of the paper not being uniform. 

Of course, when I mention the under-line of shafting 
on stool-brackets, it must be understood that I do not 
mean a continuous line, but a broken one—a break at 
everj" section. I may here also state that a machineman 
(when he becomes acquainted with these draws, or the 
changing of them) can with the utmost accuracy set 
them all for the paper he is about to make before he 
starts his machine, which means a clean start-ofF, with¬ 
out any changing of draws while the paper^running 
into the pit. 


I tViow feel inclined to finish this Wicfe with a few 
remarks jyhic^,may prove useful to my young iiriends 
in thepapei trade, andwhicb-r ill be devoted to them 
.and their ihterests. I may say that the young paper- 
maker of the prpsent day has to contend with a cW of 
difficulties ehnost unknown to our forefathers. In addi^ 
tipn ta being a skilled papermaker, who must have a 
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good Jg^tical e^erieuce in the use of all/th^e most 
modern an^ up-to-date materials -^hich enter into the 
manufacture and composition of fine papers as well as 
the commoner sorts, he should also be able to understand 
enough of chemistry to he in a position, at least, ^to 
conduct simple experiments and tests connected with his 
business. Many mills cannot afford to keep a thoroughly 
practical chemist (not having sufficient work for one), 
but at the same time find it necessary to have some one 
on the premises who is capable of conducting these 
examinations with a degree pf accuracy, and who is able 
to determine correctly if they are being supplied with 
the article contracted for, and what is best .and most 
economically' suited for their requirements. 

The young papermaker who has an ambition to rise 
ill his profession has many difficulties to contend with— 
many more than his predecessors had—in consequence 
of the frequent changes that are taking plafte, which are 
of a varied character. In the days of our forefathers, a 
man who had sufficient education to read and write 
and be able to figure a little, combined with a thorough 
practical knowledge of his business of papermaking, was 
eligible to fill a position of responsibility and trust in the 
mill. And I must say that, judging from the old paper- 
makers I have seen and those I have heard of, they were 
shrewd hard-headed Scotsmen, with their heads screwed 
on the Hght way. It was in these days that paper was 
made that proved the lasting article. But ^ngs are 
now veiy much altered; and if one wishe^p get oil 
he must move will the times, as what w^»8uitea to, 
the requirements of^ the old papermakeci^ili«ef, and , 
Soes not, satisfy the'^aoderfi paper mAirnfacturer. 
Hence the •young papermaker must ask hfmseff sdme. 

and vital questions ag to* his future 
as. What do I require, ind^en^ent of 
my practical knowledge and skill in my busiaess of 


ve^ ijpportant 
goidan^, such 
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papermakfng, to fit me in an efficient mannc/'to fill 
a position of trust and responsibility in ^.^mill? 

Well, I will try to give you the benefit of a little of 
my experience, some portions of which I have a lively 
recollection of gaining. Yoifmust not get the idea into 
your head that the life of a papermaker who has spent 
much of his time abroad has been a bed of roses, as it is 
by no means such. You have, first of all, the language 
of the country to contend with, and the nature and 
character of the natives to study;—that is, if you wish 
to get along with them, you must not only learn to 
like them, but you must learn them to like you. And 
when that is accomplished, the whole matter is plain. 
Wherever you are placed, you will require to have a 
fairly liberal education, and an ambition to thoroughly 
master the practical details of your business of paper- 
making through every stage. You must not only study 
how any given part of your work can best be done, but 
how it can be so done with the greatest economy. This 
economy must not only be applied to great undertak¬ 
ings, but also to the most insignificant details in the 
working of the mill. Nothing which comes under your 
notice should be considered of so little importance as to 
be overlooked or neglected, as the times we live, in de¬ 
mand the utmost economy. There is such a ,small 
margin of profit in the manufacture of paper at, the 
present time, that the economy which vias Tiecessary 
under ft:^^er circumstances is now of *much greater 
impprtawe. When prices for the manufactured article 
are ’’50 loV, the profit comes out pf the economy, cjt 
rather'tBf^e^iwmical working, of the mill. This econoiay 
do^ lapt'oi^ly mean the actulftaving of material which 
’ might go to waste, but also consists in producing the 
best ipossibie article in the shortest possible tiyie, and 
making thb very utmost of all the materials entrust 
to yotf to operate upon. 
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To in your profession, you w^ll find itAecessary, 
in the firslsplace, to possess a knowledge of the raw 
material, and, if you have a teiideiicy in that dii*eotion, 
you will find it a most interestin'^ study. Get samples 
of the variou^ sorts of rags; examine them—their tas- 
ture, their character, their strength ; form your own 
opinions upon them ; then consult one who is older than 
yourself, and whose experience warrants him in guiding 
you if your opinions are at fault. You should also 
acquaint yourself with the various jjrocesses through 
which esparto, straw, wood, Und other fibres ])ass. Ex¬ 
periment for yourself at your home. Do not act rashly, 
but take time ; and, whatever the question ie, think it 
out, examining not only the for, but the ai/ami. Be 
at all times courteous and civil to the workmen who 
are older in the business than you, and listen attentively 
to whatever opinions they have formed of anything 
new which has been adopted in the mill. Examine 
the matter in question, and see if your own opinions 
coincide with theirs, and judge accordingly. Upon no 
occasion set yourself us an authority upon any subject 
until you are thoroughly matured and fully understand 
what you are talking about, and even then you must be 
very careful. I strongly advise calm plodding, careful 
study and observation, and quiet unobtrusive manner, 
as • sure means of success. 

Thtft*e are many things upon which one co^ pdvise 
the youftg papermftker, but these can best be»disc|issed 
*8 thepccakion demands; and, in whatever position he 
hi placed in the mill, he will always haft t,if^l*d head 
convenient, whb will at all* times be pleased to gat Jiim 
out of a difeculty and advise him for the gest. Avoid’ 
dl intlination to get speedily out of' the mill. • The 
sound of the bell’pomes quickest to those wRo are most 
interested in their work; and, by such exemplary con- 



62 


NOTES ON THE MANDPACTUHB OF 


duct, you •will notionly be a pattern in stijiulating 
Others, but will yourself be commended. »)’ 

I might stretch out this article to unlimited dimen¬ 
sions, but it would serve no good purpose; I have 
conveyed my ideas and experiences in as'^few words as 
possible; I have adhered consistently to my own ex¬ 
periences, having neither taken from nor added to them, 
but have given them as best I can; and I hope that 
they will be received in the same spirit as they have 
been offered. 
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HIGH-CLASS DUPLEX PAPER. 

To produc'? a hiffli-class Duplex Paper, the old aystim 
of running a stream of coloured i)ulp over a brown or 
grey ground has been inueh improved upon. The new 
method makes a perfectly uniform jtaper, completely 
free from lumps or inequalities. 

The paper machine for the production of high-class 
duplex papers is a combinfltion of the ordinary paper 
machine and the cylinder machine, Avith this advantage, 
that the cylinder machine can at pleasure bcrieft stand¬ 
ing while the paper machine can go on and make any 
•rdinary paper. The duplex part of the machine can 
be attached when desired. 

This machine consists of the ordinary paper-machine 
wire and wet felt; but, instead of the pai)er passing on 
from the wire to the Avet felt proper, it passes on to a 
felt directly above the Avet felt, and placed betAveen the 
cbuch-roU and the first pre&s-roU. This felt has an in¬ 
dependent drive and no press-roll8-;-it being simply a 
carrying felt to convey the pulp from the wire on to the 
entrance tg ,the first press, where it is joined by the layer 
of pnfp from the wet felt proper, which receives its 
supply of pulp from a drum or cylinder underneath the 
wet felt, exactly the same as on a cylinder machine. 
The two layers of pulp meet each other at the,.^t, pres^ 
where fhe^ •are joined together, and earned oi> the 
'Snachipe to the dry»end as a perfect duplex paper.. The 
•colour can be arranged ^o suit ^e paperffiaSt^. lie can 
run any colour he chooses,* both on his wir 9 an(i-«D^hi 8 
cylinder—-tlie top side being one colour an^ the under 
j||je another. 

I have seen dn endless variety *of coloured papers 
tnade by system, .And some of them for envelopes. 
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which W,opacity apd beauty could «not be spifpassed. 
This is an addition which can be made tO’ any paper 
machine at so trifling a cost that (taking into account 
the beautiful papera which are ])roduced by W it is not 
worth considering. The beauty and utility,of the system 
is, that any tint you desire can be given to cither side of 
the paper—not in the rough and spotty way which is 
done with duplex wrapping paper, but in such a perfect 
manner that it is impossible to detect where the two 
colours come together. 

The favourite colours used are mottled under side— 
that is, mottled grey, mottled red, and a great variety of 
mottled coh^urs, with blue, red, green, and, in fact, every 
possible shade of colour on the upper side. These 
papers, when made from wood fibre, have a handsome 
appearance, and are very strong, and well adapted for a 
high-class envelope paper, as well as being a novelty in 
fancy note paper. 

The fine brands of wood fibre, when properly treated, 
produce an astonishing variety of papers, for which the 
character of the material is well adapted, and into which 
it can be utilised with the greatest economy. Envelope 
papers, when made of this material, have all the best 
qualifications which they should possess—that ij, great 
strength, absolute opacity, and a surface appearance 
which takes the eye admirably. 
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FINISHING PAPER. 

The tinishiuj; department in a Continental paper mill 
are conducted on somewhat different princiides from 
those of our home mills. As a rule, there is no machi¬ 
nery in the finishing house except the guillotine and the 
folding machine. The cut paper is placed upon a waggon 



at the ^jutting*machine, which, when full, b^^n^eyed^ 
mechanicriily by a \jirc rope to the finishing house, ^he 
man at the Cutting machine sets this waggon ift molfon, 
SJtid, upon its arrival at the proper place iff tj^^i^ishing 
house (where it comes m Contact with a ^eck,iu\Jr, 
which operates upon the main drive of t^e rope by 
changing the belt from the driving pulley on top the 
8^^ pulley), the* waggon comes ati once to a‘stand# 
still, is immediately uploaded, and then sent baCk by 
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reversing ^fhe gear. Of course this system isy/hly ap¬ 
plicable to mills consiructed upon the mo8t>Sconomical 
principles for the saving of time and labour. The paper 
is now given out to the girls, who sort it much in the 
urual way; only, where thdre is no folding machine, 
each girl must finish her own paper—that is, she over¬ 
hauls it, folds it, places it down in front of the tier, and 
in some cases (that is, if the weight of the paper is not 
satisfactory) she must weigh every ream as it is finished, 
and report the result to the head finisher, who advises 
as to what shall be done. Notwithstanding all this 
routine, the girls make very good wages—in many cases 
much better than our girls at home. There is very 
little tied paper sent out either from the Scandinavian 
or the Russian mills, for the reason that the former is 
press-packed for shipment abroad, and the latter pressed 
for the Russian markets—many of the mills keeping 
hundreds of tons of paper in stock until the annual 
market at Nijni-Novgorod takes place, when the whole 
is sent ofiF and sold there. 

Paper made on the Continent has, in the finishing 
department, to be clearly and distinctly marked “ Manu¬ 
factured in Norway,” or “ Manufactured in Sweden,” <fec., 
as the case may be; and I must say that the Scandinavian 
carries this out to the very letter. Foreign' paper may 
be sold in the British market as of home manufacture, 
but, as far as I have seen, the fault is not the foreigner’s, 
for he Ij^.nestly carries out the Customs regulations. 


Calendering Department. 

in the c^endering of paper upon the Continent and 
in qjir home mills there has b^n a very marked ad¬ 
vancement' indeed, as not so many' years ago it 
considered almost impossible to calender a full width ^ 
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paper^»y 60 in. t>r 70 in.) satisfacjtorily. iMit .of late 
years all tk>, difficulties have been overcome; and one 
of the largest paper-mill engineering houses in Edin¬ 
burgh is, iind has been, supplying the trade with super¬ 
calenders, whj'ch, for efficiency in working, the quantity 
of paper glazed, and the small percentage of broke, 
compare most favourably with any such machines made 
on the Continent. And, with the universal cry for more 
surface, the results with these machines are astonishing. 
It is a well-known fact that, finish paper on the paper 
machine as you like, the surface has always an inclina¬ 
tion to come back, and this is so to a greater degree 
when the surface has been imparted to the pttper while 
ir. a very hot state. 



"hiulne's patent damper* 

BERTRAMS LMITO), SOIENNtB, EDtHBURaH. 

■Shis machine has been specially designed to obviate 
defects in existing machines, and consists easotitially in 
carryirfg a reghlar and uniform q^eantit^j? of jptffer, in a 
fine wiieTiioth to ap air blast, which projectrtlm winter 
■cs to tlje w^, to be damped in the finest possiCl^ affray. 
Uhe advantages claimed ^re—(l),The ranje rf|tonpirig 
power is veiy great, and can be regulated f^oia^laapst 
tTiM to a very large quantity, while in existing machines 
Ae raegp is very limited, and not easily reflated or 
uniform all bver the web; (2) The damping is 
■quite uniform all over, the web, as, from the conStruc- 
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tion of the machine, it cannot be otherwise; /^) It is 
6a8ily and quickly regulated to give tkt required 
amount o^ water, and when once set cannot be de¬ 
ranged ; (4) It ciin be applied to the web at any 
aagle, and to both sides if necessaiy; It is simple 
in construction, easily understood, and operated with¬ 
out difficulty. 

I have not the slightest hesitation in saying that, 
in producing a perfect super-calendered paper, the 
damping of the ])aper is the most imjwrtant part of 
the operation, and ought therefore to be properly and 
intelligently carried out. Taking the roll of paper 
coming ffotn the papermakiug machine, and containing 
the amount of heat it generally does (even although 
means are taken in an ordinary way to extract the 
electricity and heat before the paper is Avound up on 
the roll), it is most advisable that the moisture should 
not be imparted to the paper until it is cooled. For 
such a purpose, I Avould advise that there should be 
at least one cooling cylinder, or preferably two, on the 
damping machine, constructed in a similar manner to 
damping-rolls, but having cold water inside. This 
would have the effect of cooling the paper, and, when 
the moisture was imparted to it, it wopld .not be 
absorbed by the heat which otherwise would be in the 
paper. Little heat as the paper may contain before 
damping, when Avound up into a solid roll it becomes 
igreater^Vnd ^the moisture is absorbed. I am not 
acqsairttfctt with any better method, of damping paper 
for fhe^super-calender than by a roll running in wate? 
for mois?£fling the one side, apd Annandale’s spray fewk. 
the bther. \^This spray-dampng is an admirable system, 
the moistute being so finely distributed; an^ the perfect 
absence of dro'ps or unequally damped paper rendei? 
it a nfachine whidh can be used wilh confidence, and 
which requires little attention when in operation. To' 
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obtain^is, howeter, I recommend^ that theAyater jets 
be fixed b'j .nuts, so as to keep them in position. 



IMPROVED WEB-OLAZIND CALENDER WITH 12 ROLLS. 

BCRTRAMS UIMITEO. SCICNNtS. FDIKLURGH 

The super-calender is now built by our own engineers 
in vafious styles, but for stability I prefer the double- 
javi^d bracket, having from eight to ten roils, half of 
that number being of cotton. There are rolls of woollen 
paper ‘and brown and white linen paper, but-d ^think 
the raw cotton "is the best. I recommefid til^th^dia- 
vtneter of thuse for’esparto papers be larger tJian^i^en 
wood papers are used, as, the ^ higher "tajkidiflish re¬ 
quired, more moisture tias to be imparted tu \h^ pjijer. 
And as I cflUsid^r that esparto papers are^nore apt to' 
be injijred in the bulk, therefore I would advise, that 
rolls be larger in diameter than for wdod .papers. 
Most of the Continental engineers construct these^calea- 
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ders •mth'. automatic feed, which however i^m my 
opinion, more a hindrance than a bene^t. Super¬ 
calenders kre now brought to a high state of perfection, 
being fitted with numerous labour-saving ^pliances, 
svch as that for lifting up th'e roll of paper by a simple 
arrangement on the planing machine, and the reversing- 
motion system, which enables the man in charge to 
place the roll of paper about to be passed through the 
calender in any desired position to suit the draw. An 
eight-roll calender should have at least two steam-rolls, 
and, with a well-damped paper and high-pres5ure steam 
in these rolls, the most satisfactory results will be gained. 
Of course it is well understood that paper which has to 
be super-calendered must be very carefully made. The 
web must be of as uniform a thickness all over as pos¬ 
sible. Thick edges will often destroy the glazing, or 
prevent a uniformly-glazed sheet. The deckle edge 
should also be carefully trimmed, to prevent projecting 
fibres from sticking to the rolls. 

Friction Calenders. 

A great many of our envelope papers are glazed by 
means of friction calenders, which are now being built 
combined with rolling calendera—that is, when fqction- 
glazing, three rolls are used for^the operation, th^jtwo 
cotton-rolls on the top of the friction-roll being jammed 
down 9*^ to take up any deflection of the friction-rolL 
In ^his.p^esS, as also in the rolling, satififi^ctery results 
def*nd flpon the damping; and I, strongly advise thftt 
the pajlarjj^ damped according to the finish wanted, i 
h|w6 jeen^ery high surface ^ined when the water was 
almost forjning in small worms before the friction-roll,^ 
and, the firiction-roll heated up as hot as pos8iJ)lo with 
high-presiure steam. This seems to me to act 
Uke ft smoothing-iron on a w^-prepared shirt froat, 
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The necesiary in friction-glazing is great, 

and you '.inay reckon that to frifition-glaze a web of 
paper, say about 60 in. wide, at least 50 ho/se-power is 
required. I recommend that the driving of the friction- 
roll be ^one 'by belts, as f have seen, in the case o^ a 
highly-glazed paper which had been moistened accord¬ 
ingly, and where the roll was driven with wheels, the 
pitch of the wheels show up on the surface of the paper. 
This, of course, is not of so much importonce in common 
papers, but in high-class or envelope papers it is very 
objectiortkble. , 

As to the amount of slip, I consider that, for the 
average friction-glazed papers, this should J)e about 2^ 
to 1. The cotton-roll below the friction-roll should be 
mde of the very best quality of raw cotton; and, 
whether the calender is used for friction or rolling, it is 
absolutely necessary that such cotton or paper rolls 
should be re-pressed three months at least after starting, 
the duration of the rolls being thus greatly increased, 
and a continuous uniform surface given to the paper 
when the rolls are in good order. 

Hydraulic arrangements have been applied to these 
calenders, so as to keep the rolls separate one from the 
other while the calenders are not at work. These I con¬ 
sider very*good and necessary, as, after a mill has been 
cqyled down, the chilied rolls retain their coldness, and, 
when the mill re-starts, the warm atmosphere condenses 
on these cold* rolls, runs round to the joints, jmd rusts 
and oth«afwi%3 damages both the cotton t,nd^|j^ ‘cyiled 
.rolls. The arrangqjment for lifting them free'froia^ach 
other is very simple, and can be worked wicjiih® utmost 
ease by the attendant. 

' I am aware that calenders have been iAporled 'nto* 
this epuntry from Germany, which I deplore, as ^I am 
flSBifident that, for economy and efficiency, Scotch engi- 
t n^rs nan nrndncA. and are nroducinsT. suner-calenders 



72 


NOTES ON THE MANUPACTUBE OP 


and frictidp-calendera which cannot he surpas^; and, 
firom those which I' have seen and heard of made by 
them, littlii can be desired beyond their production. 

The German calender may at first sight appear very 
a^ractive; but when it com(^ to the actual working, or 
to the production of a perfectly-glazed pa|W, it is quite 
a different affair. Their calenders are, in my opinion, of 
too light construction, having no solidity about them; 
consequently they soon get out of order, and come to 
be very costly in upkeep. 



mPROVED PRiOTION QUAZiNQ CAtENDER. 
• sen TRAMS UMITtD, tCIENNCt, lOINRUROH. 
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« *heFiNEn IN 
WORKINQ POSITION, 
WITH 
OVERHEAD 
SUPPLY BOX AND 
DELIVERY PIPE. 


PEARSON AND BERTRAM’S 
REFININp ENGINE. 

By the kuid permission of the Ellangowan Paper 
Company I was allowed to visit their works, and there 
saw the new refiner at full work. The machine is very 
compact, occupying little floor-space, and certainly having 
no expensive foundations. As the machine has been 
built with a view to efficiency of work and economy of 
power, Ave will hoar more of it in the near future. What 
principally 
attracted my 
attention Avas 
the easy, cool, 
and steady 
working of 
the machine. 

There did not 
sebm to be 
any of the 
hard grind¬ 
ing of metal 
whi(^ ejfists 
in^he conical 
engine. The 
engine -eemed 

to be brushing - 

.away without any*<jffort, and discharging a olear^-out, 
pulp, which I examined very carefullja J*c8u1[d not* 
find the slightest trace of kno*t or inequjj,lity of any 
kind; and,-jud^ng from the paper beinj^ ma&e from* 
thk- '£§fined pulp, nothing could be desired which the 
liSchine did not* accomplish. Beiqg thortfugltly satis¬ 
fied wth the quality as well as the quantity of tlie work 
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produ<ied,r I now directed my attention to t^'^power 
Q,b8orbed. ^ The machine was passing a /Continuous 
stream of\refined pulj), suflicient to keep any paper 
machine at full work, with a varying power of from 
28 to 30 horse. If this can he maintained, the machine, 

1 must say, has a great future before it', especially in 
mills where a considerable quantity of mechanical pulp 
is used, as the subdividing qualities of the machine are 
admirable, the fibres, upon close examination, being in 
such a finely-divided state. By that action which is 
peculiar to all refining engjnes, and which seSms to be 
done by this machine in a most perfect manner, there is 
no maiming or cutting of the fibres, but a splitting or 
dividing process, which, while making the fibre suffi¬ 
ciently fine for the paper desired, does not interfere with 
its native strength or appearance when formed into a 
sheet. Upon examination of the strainers on the paper 
machine, there was a total absence of knots, hanks, or 
inequalities, or of any unrefined pulp: the whole mass 
seemed to have been operated upon in a most cleanly 
manner. This, I must say, is one of the valuable points 
to be considered in the refining engine. It supplies the 
paper-machine strainers with a pulp which will pass a 
finer cut with ease, simply because there are none of the 
hanks and knots continually accumulating upon the 
plate surface, which is a natural consequence of 
emptied to the paper machine direct from the beater, 
and which continually keeps choking up the •plates, 
'‘causirig.Y^’8'ti'>n9 in the thickness of the paj)fis. When 
the* 4 )lat 08 are rubbed, or the accumulations on th^ 
plates dist\}rb«d, a mass of dirt escapes, which produces^ 
a eopsider^le quantity of dirt^ paper; whereas, in the 
pefteefly r^ned pulp there is nothing to choke up the 
slits, and any dirt in the pulp is washed awaj’^to the 
quxiliairy Strainer., ~ 
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T^APER-MAOHINE WIRE 

This being the most fragile and delicate part of the 
paper-machine mountings^ it is necessary to handle it 
with great care, as any damage it may get in the acf of 
putting it on the machine may materially affect its life; 
and, as a rule, if the wire does not last out its time, or 
produce a given quantity of paper, the manufacturer 
of the wire is taken to task for its inferior quality, when 
possibly the evil was beyond his control. 

I must certainly admit that Avires are introduced into 
this country composed of differently-blen4ed metals, 
which have an influence upon the longevity of the wire. 
If a wire is made of the very best mefeil and is of the 
1)est workmanship, it will give highly satisfactory results. 

I do not think it is right to value a wire according to 
the length of time it is on the machine. I am rather 
inclined to estimate its value having regard to the 
quantity of paper it will produce. This I am sure is 
thfe most just method of valuation, both to the paper- 
maker and to the manufacturer of the wire. Of course 
a new wire could be put on a paper machine, and, 
owing to circumstances, might be on the machine for 
manyVeflks and produce very little paper—the wire 
njganfime deteriorating in value. Under these circum¬ 
stances (which are, however, of rare occurrence) the 
life and the production could not be taken os aj)asis. 

The qaanjity of paper a first-class wirejril^^ptoducS 
is a matter whicB ,it is difficult to detennint, ani^it is, 
very doubtful where the mean can be camgji|ed. 

With a view to m^ writing* on this subject ii> an 
intelligible* manlier, Messrs George Chrultie, Linfltedf 
Glas^w (one of the largest fims of paper-niachine wire 
Ifidnufacturers in Scotland), afforded me everj facility 
to view their extensive works, and ascertain how it w.a8 



76 NOTES ON THE MANUFACTURE OP 

possible t!^at a wire could be termedi*imperfectf«when it 
Beached the paper ihauufacturer—that is, b/'imperfect 
weaving, imperfect wire-drawing, and damage in transit, 
as well as imperfect j)acking. All paper-machine wires 
a^e examined before seaming, or, as the wire manufac¬ 
turer calls it, “ coupling.” If any flaw 'is discovered, 
that portion of the web of wirecloth is rejected, and 
laid aside to be sold as washer covers, &c. 

I am told that at one time in the history of the 
manufacture of a paper-machine wire—or rather in the 
drawing of the wire—much difliculty was experienced 
in getting the fine wire drawn perfectly round. This 
difficulty h{is of late years been removed by the wire 
being drawn through diamonds. The eflFect of com¬ 
paratively flat-drawn wire was that the sharp edges cut 
one another, and, as a natural consequence, the wire 
broke out in holes much sooner than might have been 
expected. All this has been avoided; and now, in 
manufactories where the most modern plant has been 
adopted, and where only the best workmen are em¬ 
ployed, a machine wire can be turned out absolutely 
perfect in every respect. 

Still there are many fruitful sources of damage to 
which the wire is subject; and these are occupying the 
attention of the wire manufacturer, as far as ‘h^^ can 
control the matter. Instead the old systeuv^of 
nailing-up the packing cases, not only the lids, but the 
sides 0 !Kd the bottoms, are now fastened by screws. 
"'Thi? Vce^iiinliy a great improveihent, as raasy a wire 
has''been'irretrievably damaged by a nail'taking the, 
wrong "dinactioii and entering the wire—the motion in» 
trttosit making such a hole ‘that the wire was in many 
cases unfit ,lo be put on the machine. Aglrin, we have 
an eyil which is'even greater, and completely beyqnd the 
controUbf hither tk.e maker or the consumer; that i^Tf 
package containing one or more wires being dropped on 
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end. effect df this is to wrinkle the wijjfi of crease 
it in such k way that it will not live’ its time, pd proves 
most unsatisfactory both to the jiaper manufl/cturer and 
the wireviorker. In a lar^e mill where I acted as fore¬ 
man, I arran^’ed that no wire cases should be taken ^ff 
the railway waggons until I had examined them; and, 
if any damage was ap])arent, 1 only took delivery at 
the railway company’s risk. If this plan were adopted 
in all mills, there would be less cause of disjiute with 
regard to^the delivery of goods in perfect condition. 

I will now enter upon the* difficulties the papermaker 
has to contend with in the working of the wire. There 
are many diseases to which the wire is subject, and 
many cures for them. The wire manufacturer may, 
with the utmost confidence, send out a we which he 
believes to be a 2 >erfcct piece of workmanship; and 
yet, when the jiapermakcr comes to handle it, he finds 
many difficulties. And, in explaining this, it will be 
better to start at the beginning, so that it may be in¬ 
telligible to all concerned. 

Therefore we y'ill suiijiose that the old wire has been 
cut off the paper machine. First, put a man and a hoy 
to remove the old jacket from the under couch-roll and 
put on ja new one, then two men at the vacuum boxes, 
and *two men at the tube-rolls, leading-rolls, and the 
sa^-all. This divisioe of labour facilitates matters, and 
much time is thus saved in changing a wire. I do not 
think‘that imich cleaning should be done duriijg the 
removal “(5f the vi^rious parts of the machfiiaf^t»had 
•better be done in 4he building-uj), as small nstfacles 
of metal from the ma(;]?ine-rooip floor Jftew’adhere to 
the rolls and the, save-all, w’liich are best removed in^the 
building-up* of the wire. In the action of^milding-up, 
if division of labour is studied, a considorable 

amount of time Will be saved, which is all-important in 
the prese^ day. 
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We wi4 now suppose that the wh'e is huiyfon the 
under couch-roll, and the b^ea8^roll and all the vacuum 
boxes, tuwi-rolls, leading-rolls, and save-alls are in 
position, and the wire practically ready to staH. Now 
ri}n the wire for a few minutes without ’the action of 
the guide, which will show you at once if the wire has 
any tendency to run to one side of the machine. If the 
wire has any decided inclination to do so, it at once 
indicates that there is something wrong. Some of the 
wire-rolls are not parallel or are off the level. The 
machineman will soon find this out and put it right. 
Now put the guide in motion and run the wire empty 
for a few minutes, and, if all is right, start up and get 
the paper on. It is a well-known fact that a wire 
will run steadier when the paper is on than when it i? 
off. This can only be accounted for by the strong 
vacuum on the boxes, which (if all the wire-rolls are 
in right position) will have a steadying effect on the 
wire. It has often been noticed by the papermaker, 
that so long as the paper is on the wire it will guide 
very steadily; but when the wire is bare, it has a 
tendency in some cases to run to one side of the 
machine. The reason of this I was long in discovering, 
but I found it out at last I had some cpnsbierable 
trouble with this in more than one wire, and had -tried' 
many experiments with them, alb of which were of«ao 
use, until upon examining the seam of the ^wire I found 
^t to be*going fast on the back side—that is, thd back 
siderof'^Nbam was | in. faster thaij the freat; I now 
thought ^i»at probably this had something* to do with 
the wire nwnihg off wjien the ^paper was not op it. I 
thd^ofe straightened the seam in the same way as you: 
would straighten the seam of a felt. Affer that was 
done,! had no iPore trouble with the 'wire; an4|.hajra 
made iti>a rule evew since to keep all .my wires slrdght 
ia (he* seam. Of course this must he.delicatel? 
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about, a wire will not stand the usage a ^It'is sub¬ 
jected to ib the straightening process. 

Another matter which has been a sourcij^ of much 
trouble tq the papermaker is the wire filling-up at and 
behind the seftm. This is k grievance which should .^e 
properly ventilated by papermakers Avho are troubled 
with it. The cause is assigned to a deposit from the 
pulp; and this is perfectly correct. Some will say that if 
it is a deposit from the pulp, why does it not deposit all 
over the wire instead of in one particular part of it, and 
why are some wires absolutely free from such deposits? 
Such questions one would naturally anticipate; and the 
fact that some wires are free from such deposits to the 
end of their lives, confirms me in the idea which I have 
l^rmed on the subject. 

To understand the whole matter, we must go back to 
the wireworker’s establishment, and see what he has to 
do with it. After a wire has been seamed it is stretched 
upon two beams of wood, the seam being brought upon 
the rounded edge of one of the beams, where it is beaten 
flat with a wooden mallet. This beating process is 
absolutely necessary with a view to.flatten the seam, 
which otherwise would cut the paper at the couch-roll. 
If this beating is not done by a thoroughly experienced 
person, it h*as a tendency to close up the seam, as well 
a8<riimall portions of ihe wire immediately before and 
bdiind the seam. In fact, the seam may be almost 
completely qltsed, and the immediate front ar^d^back 
only partially, so. Now, as long as pulp is'ia*<« ^m- 
|>arative state of agitation there will be \^ry,4fttle 
. deposit; but when the ^ulp is well forwtffd sm the wire, 
and has practically ceased* to be in suspension^ thSre 
may be a deposit upon the wire, which, on tlje arrival of 
the' jgjjlg at the vacuum boxes, will be»drawn thrpugh 
and pas*^ on with the back*water. * But when 
tjlos matter is deposited upon the seam and immediately 
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before anJ behind it, it is retained—4;he meshjps of the 
wire being so closed up with the beating ot the seam 
that there\s no room for the particles to pass through, 
and, from their fibrous nature, they are retained, and 
tljpy rapidly close up the minute meshes, consequently 
showing up on the paper. 

Hence I am of opinion that the cause is defective 
beating of the seam, as two wires from the same maker, 
run on the same machine and making the same class of 
paper, will not show up alike—one filling-up at the 
seam, while the other remains clean until the end of 
its life,—which goes to prove to a certain extent that 
I am right,, Of course the theory which I have put 
forvmrd is not absolute, but is feasible, and ought to 
bring the opinions of practicjil men to the front. , 

Again, we have often in our experience seen wires 
breakinsr out at the scam. This cannot be attributed 
to the maker of the wire, unless he seams his wire with 
a defective metal, which I am sure no maker would do. 

I am informed that the fine mre which is used for 
seaming is of the very best quality and of extraordinary 
strength. If a wire goes at the seam, the cause is, as a 
rule, due to defective vacuum boxes. The seam being 
the most prominent part of the wire, it comes jn more 
violent contact with the vacuum boxes than any other 
part of the wire; and if these boxes are in bad order 
(that is, waved on the surface), the effect is greater. 
To gefra vacuum, the machineman findfl it necessary 
to.k^|Msai^ng‘up the boxes in more close- cswtact with 
the'v^re,‘which invariably results dn wearing out the* 
seam. Ofc.cotirse it ^s quite possible that the seam 
iti^lf may be faulty, which* can be seen upon examina* 
tion at the ^nd of the wire. 

I qnce saw a‘Russian machineman completel^^ire a 
wire which I considered past all po^ibility of makmg 
paper."? In starting the machine he had wto we cal! a 
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“lic^ ilj)” at thoicoucher, and a lump of passed 
throuffh between the couchers, itfaking a large slack 
place in the wire. He at once stopped tljp machine, 
and made walls of pulp from front to back on the wire. 
The slac^ part of the wfre being about three inches 
wide, he made the walls of pulp six inches from each 
side of the damage. He now poured dilute sulphuric 
acid on the wire between these walls of pulp. After a 
time he washed out the acid, and then held a bar of 
hot iron inside the wire, moving it from front to back 
until the Vire was thoroughly heated. He then tightened 
up the wire, and started off as if nothing had happened. 
It was the best and simplest cure I had ^v«r seen for 
such an accident. 

I have often remarked that wires generally come out 
Tn holes at the back of the machine first, which 1 can 
only account for by the fact that all accumulations of 
fine sand, clay, &c. which lie on the breast-apron and 
all over the breast of the machine, are, upon shutting 
down the machine, washed by the machineman to the 
back side, where they pass through the couchers, and 
often stick to the top coucher and frequently go round, 
thereby damaging the wire. It is surprising how small 
a particle of ^and or metal will partially cut or fracture 
the sjirface* of the meshes of the wire; and the continual 
biding of the wire ai it passes round the various rolls 
soon cause? it to break and come out in a hole. 

I have used a very good contrivance for the preven¬ 
tion of sucly—that is, I placed a docloiwbeiiBd^the 
„ doctor proj^r and'down the back of the coifch-rall to 
’’slightly under the centre. This doctar ,1^'slotted 
holes in the end^ wherebyrit could be put, in cou^t 
with or tak(Jh off from the couch-roll at pleasure. It 
was only used in starting and in stopping the machine. 
•Thft*3octor requires a strong stream of wa&r ];tinuing 
over it from front to back, to wash away anything 
/dflnAmted hnnn it bv*the coucl^roll.. 
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CONCLUSION. 

theories, arguments, arid practical experience may 
not be in unison with the ideas and experience of many 
of my fellow-workmen, whose lines have been cast in 
different, and possibly more pleasant, places tlmn mine 
have been. At all events, 1 must say that they are the 
outcome of my own experience and my own observa¬ 
tion, both in my own country and amongst strangers. 
I could write much of what 1 have heard as to how 
business wag carried on outside of where I have actually 
been employed, but such information would not bo 
reliable, and it would possibly be considered as interfer¬ 
ing with the aifairs of other people, with whom I have 
nothing to do. 

I have been as careful as possible to avoid ^ving 
offence to any one, either by referring to their private 
affaii's or in exposing in any way that which is of a 
confidential nature; and, if anything I have written 
can be construed into ^ving offence, I am at least 
innocent of such intention, and hope that these Notes 
will be looked upon in such a light. 
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ADVERTISEMENTS. 


BERTRAMS LIMITED 

(Successors to GEO. & WHji' BERTRAM, ^tabiished issi) 

ENGINEER^, 

St. Kathspiiie’s U^orks, Sciennes, 

EDINBURGH. 


HIGHEST AWARDS FOR 

IMPROVEMENTS IN PAPER-MAKING MACHINERY^ 
GOLD AND SILVER MEDALS. 



LONDON 1862. EDINBURGH 1886. 



EDINBURGH 18B0. 


Makers of all classes of Machinery *of the Newest and Mist 
Improved Construction for the Manufacture of 
,the various grades of Paper. 


.Our Papef-tnal(in£ Macliines 

ARE AT WOBI TR RODCtHODT THE WORLD, AND ARE EQUAL TO A* 

PRODUCTION OF ABOUT 

• • 

800,000 Tons of Paper annually. 
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•SPfiCIALITIES. 

SUPERIOR 

Chilled Rolls 

For CALENDERS, PRESS and SHOOTHINO ROLLS. 

ABOUT aooo ROUUS AT WORK. 

PATENT DECKLE for WIRE FRAMES 

(ARCHIBALD & PORDIE'S). 

ABOUT 60 AT WORK. • * 

STEAM ENGINES OF ALL CLASSES, 

High-Pressure, Condensing, or Compound, up to any 
Indicated Horse Power. 

ABOUT 600 AT WORK. 
IMPROVED 

PAPER-MAKING MACHINES. 

ABOUT 140 AT WORK. 

PATENT FLAT STRAINERS. 

ABOUT 320 AT WORK. 

SPECIAL STRAINER PLATES. 

WANY THOUSANDS AT WORK. , 

ANGLE ,& SQUARE PAPER" CUJT^ 

AB(3UT 260 AT WORIi- 

BERTRAMS LIMITED, Engiriedrs; 

6t Katherine’s Works,^ Sciences, 

EDINBURGH. 
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1 1 TflYliOH & t:o., 

83 Queen Victoria Street, 


MANCHESTER. 


^LONDON, E.C. 


Sole Agents for the U. K. for the Celebrated 

CUflflDEIi 

PATENT AUTOMATIC 


Rotary Strainer 

Simple in Construction, 

Does thoroughly Clean Work, 

Requires no atten tion,.j»ad 

. Very, Moderate in Price. 


1100 sre at<present in use on the Continent, in Sttfiiland, 
. and.i^where, all givlngr the greatest satlsfaetion. 
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W. G. tAYLOR & GO., 

83'Queen Victoria Street,, 

LONDON, E.C., 

AND AT MANCHESTER, 

SUPPLY AT LOWEST MARKET PRICES 
ALL DESCRIPTIONS OF 

Raw Materials for Paper-making. 

S—I 

ESPABTO, 

WOOD PULPS, 

GHEMICALS, 

COLOUBS, 

SIZINGS 
" " ■ » —■- 

LOAymGk> 

Samples and Quotations on application.'' 
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Gen^Pat JWaehin^py 

■ i»o» ” « '■ 

t 

Steam Engines, 

Turbine Wheels, 

Main Gearing, 

Rope Driving, 

Belt Priving, 

Machine Moulded Wheels 

With Plain or Helical Teeth; 

' Also 

Complete Installations of Shafting, Pulleys, dc. 

FOR 

Electric Lighting, 

Flour Mills, 

India-Rubber Mills, 

Linoleum Factories, 
Breweries, Distilleries, &c., &,c. 


For the LINOLEUM TRADE. 

Mixing Mills, Calenders, 
Disintegrators, and other Machines. 

MIVliTE© 

ENQIlStEERS, 

St. .Katherine’s Works, Sciennes 




ADVERTISEMENTS. 


Neui Patents. 


■pAPER-MAk ERS or OTHERS having brought put N&W 
~ INVENTIONS which present some decided advantage 
in PAPER-MILL WORK, will always find us ready to 
make an arrangement for pushing the Sale of such among 
our CLIENTS ALL OVER THE WORLD, under Royalty 
to the Patentee as usual. 


Valuations.- • 

- 0 . 

TT IS A SPECIAL FEATURE OF OUR BUSINESS to 
^ VALUE PAPER-MILLS, including their 

Water Rights, Buildings, and 
all Appurtenances, 

for the purpose of Selling or Purchasing Mills, Partner¬ 
ships, &r. 

Th*esl we have done largely both at Home and 
Al^road, and we are ^prepared to ITaJLia© ajtid 
Repovt upon SSills in a>ny pa,i?t of 
tlae. 'Woj:*ld. 


Bertrams .Lim-ited 

Katheririe’s Works,‘Scaennes, 
EDINBURGH. 








TPOlatermarlia an^ fDonodrama a ‘Specialtti?. 

4 C 

• iFfrst^lass Workmanship. - Mpderaf^mes. 

Lafiyj^ew v\rire Works, GLASGOW, 

i AND 

*130. Fleet Street, LONDON, E/O.-ii.. 

T«lfc0raphio Address: “LADYWELL, OLASGOW." 
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BStABLlBHBD 1865. 

GEORGE CHRISTIE, LiIhited. 

MANUFACTURERS OF 

PAPER MACHINE WIRES. 

MACHINE WIRES * * 

OP OtIR 

SPECIAL RUBY METAL 

fixtia §boqg table ffaip fires, 

Tinned and Untinned—Specially Seamed. 

(I'eUn^er Covers. OTasbcr UHlire. 
FINf! 'CLOTHS to No. 200 Mesh. 

Large Stack always on hand. 

Fine te aiid Copper WEAVING WINE, 

\ • • -— 

liadyuiell •ttlipc CUopks, 

GLASGOW, Scotland. 

Telegraphic Address: “CADYWELL, GLASGOW-” 
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PAP^R-MAKING MACHiNES 

FOR >yOOD-PDLPS AND OTHER FIBRES. 


Tvksb we liave matle ii speciality of, from the Strpnersto the Reel, 
fitted with New System of Brackets for Couch aud Press l^lls, Felt 
Drying Cylinders, Cone (hairing for the various parts of Machine, and 
also for altering the speed in place of Change Wheels. 

Some of the Finest Machines in Scandinavia 

are of our construction, and we have received from the users the most 
satisfactoiy refeiences ns to their working. 

PULP-DRYING MACHINES. 

We make,a speciality of Pul|)-l)rying Machines for Drying any 
quantity of Pulp, combined with Stiuinei-s, Improved Pross Rolls, and 
Cutting AiTangements, for which we can give excellent references. 

4 

FRICTION & WEB-GLAZING CALENDERS. 

These Calenders are constructetl hy us for any width and for any 
nuinlier of Rolls, combined with Friction arrangements, so that the 
Calender can friction-glaze or impart the finish to the Pa|)er by rolling. 

These Calenders arc fitted with Hydraulic arrangement, for 
keeping the Rolls clear of each other when not at work, and they are 
also fitted with labour-saving appliances. 

We also build Calenders specially for Friction-Glazing purposes, 
and combined Cooling and Diunping Machines on the most improved 
principles. 

EDGE-RUNNERS OR KOLLERGANGS. 

Various sizes of Kollergangs, with fiat or angle Surface Sftnes, 
are made by us. 

VARIOUS FIBRES. 

• i<We*ate p^pared to give the best advice on theNwaversion of any 
Fibdtonto Paper, and at all times to give th5 closest'attention to new 
ideas cbfting^from,any source whatever. 

BERTRAMS LIMITED, Engineers, 

• St.‘ Katherine’s Works, Sciennes,''* 

EDINBURGH. 
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liatest Patents. 


--- 

PlilARSON AND BERTRAM’S 

d^GINTIB. 

Constructed on most modern and improved principles. 

Takes less indicated horse-power than any other. 

Occupies smaller space. 

Bars wear longrer, and can be replaced in twelve hours. 

No heating of bearings which are outside of the Befiner. 

Pulp produced is much cleanes than by ordinary Beater. 
One-Third to One-Half fewer Beaters are employed. 
Appearance and strength of Paper is improved. 

D. N. BERTRAM’S 

PATENT SIMPLEX FUT STRAINERS. 

Specially suited for Wood-Pulp Papers. 

Ensures the whole Surface (6ft. by 2ft Sin.) to be efficient 
No Refuse Pulp remains on any part of the plates. 

One Strainer is keeping a large Machine going producing over 
40 Tons per week of Fine Printings. 

D. N. BERTRAM’S 

PATENT REELING MACHINE 

Vertical or Horizonal Systems. 

This Machine Reels and Slits various classes of Paper, from 
thin Bag Paper to heavy White and Brown Paper. 
wtThe Deckle Edges are ^ut off the web before being wound up, 
and as the web is being wound up it is cut into widths. 
This Machine has an Automatic arrangement for applying the 
* Slitting* Knives with any desired amount of eont«st which 
wyi be retained until the whole web ia finished. 


All particulars of above Machine to be, had fTo-a* the 
Sole Makeib of.thesef Machines 

BERTRAMS LIMITED. Engineers,- 

St. Katherine’s Works, Sciennes, 

EDINeURCft. 
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W. G. TJYliOli &'G0., 

83 Queen Victoria Street, 


MANCHESTEB. 


-Hjt LONDON, B.C. 


J^geitts for all kinds of 

Wood Palps. 

SODA, 

SULPHATE, 

SULPHITE, 

DRY rtNE, 

MOISTrPINE. 


Shipment to any Port in th4 U.K. 

'samples and QUOTATibNS OH APPLICATION. 
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THE BEST* BELTS FOB PfAFER 
AND PULP MILLS 

ARE THE 



ADVANTAGES: 

1. They work in water, steam, heat, or acid 

vapours. • ’ 

2. They are unequalled in grip, strength, and 
* durability. 

3. They run absolutely true and steady. 

4. They stretch less than any other Belt. 

5. They do more work than double leather, 

. though costing less than single strapping. 

* * * 

Hit olb “User sa?a: 

“ I have used these Belts for the last twenty-five years, and find 
them to be<th<» correct Belts for Paper Mills, as they work WOt Of 
diy. They last five to eight years on our Rag Engines, and give us 
ao^rouble. We formerly ^aed Rubber Ply Belting, but found the 
“ Lancashire ” Belt, at about half the cost, a much better lasting Belt. 
We know there ^re many imitations of your excellent Belting, but we 
are weirsatisfied, and will use no other than yours, as it doe&'its duty_^ 
so well, both on Rag Engines and Paper Machines, *iSEGk* 

Beware of Imitations. The SOLE MAKERS are the 

BaDcashirD liatent Jelting & iose.Cin,. 

New Bridge Street, MANCHEsIbR. 

Mw Elustrrked CcAcUogm m appUoaMfin. 
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I CATIONS 

jf Supplied to Clients, Free of Cost, by 

BERTRAMS LIMITED 

!Eii^ineex*s, 

St. Katherine’s Works, Sciennes, EDINBURGH. 

Paper-Mill Machinery Catalogue, 

With Ijarge Illustrations fnmi Photographs and Drawings. 

Steam Engine Catalogue, 

Includiilg Steam Boilers and Mill (.caring, with Illustrations 
from Photographs and l)rawing.s. 

Paper Testing, 

Tu the Uennan (Government Ltdroratory at Charlottenburg, 
including reduced Tllusti-ations of PaiKjr-Mill Machinery, 

Photographs of the Scottish Capital, 

With Descriptions of the City, Ancient and Modern. 

Souvenir of Paper-Mills, 

With Illustrations of many of the most important Home and 
Foreign Mills. 

Specimen Book, 

Containing Samples of various classes of Oidinary and Special 
Papers. ' 

The “Practical Engineer’s” Pocket Book and Diary, 

With useful Tables and Memoranda for Engineers of all kinds 
MiUs. 

Whee'Lapd Pulley Catalogue, ^ . 

With Weights of Castings in all sires, and'full Engineering 
. ^^Tvblea for reference. 

Directory of Paper-Makers of GFeat Britain and Ireland. 

POCKKT EDITION. 


Any Client not supplied with one of the foregoing'Botrhs wilk 
reoeiue one on mahing^pplieation by post. 



ADVKRTlSEMENtS. 


REPAIRS AND ALTERATIDIS. 


W E «iv6 the closest .possible attention to argent 
Repa’ifs and special Alterations, so as to redi^ce 
the time of stoppages at Mills and make the most of 
existing Machinery and other Fittings. 

A LARGE Staff of Experienced Workmen 
&.ND Draughtsmen is available for attention to the 
foregoing classes of work, and in all cases personal 
iupervisicfi is given, so as to meet the views and re¬ 
quirements of our clients. • 

Customers' Hachloery Insured against Fire whilst In our Premises. 


RE-SURFACING OLD ROLLS. 

•> 

Cltilled. Calendex* Rolls, 

Cl&llled Sxnootlxing Rolls, 

MaiVd Ox^alned Rolls, 

Bvass Rolls, 

Ix&diaix*u>>l>ex* Rolls, 
Cotton Riolls, 

Papex> Rolls, &o. 

OUR‘PLANT for re-surfacing the foregoing classes 
ot^^Rolls is of the most extensive and accurate 

DESCRIPTION. 

It is constantly in full employment, and. most of the 
year is working overtime, very frequency doubte shift,, 
which is perhaps the best evidence v«e can fijyE 
o^the success of odr work in this direction. 

BERTRAMS LIMITED, Engii]eers,. 

ST^.KATHERmE’s Works, 'Scieh^e^, 

xsiiiisrpURCte. 
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JElW FOR PAPER-mERS. 



FELT-MAKERS, 


©ury, luancasttipc.. 


MAKERS OF ALL KINDS OP 


FELTS 



For PAPER-MAKERS. 


Patent Cotton Dpy .Felt 

with Improved, Seam. 


WET AND PRESS FELTS 
ftKr last-nuiBlng' Haohines isaking: News from Wood Pulp. 

cou^ch-roll COVER^ &c. 

Telegrams - - - "fcENYO^I, BURY." 
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Awarded Seven Gold Medals at International Exhibitions 
for Excellence of Manufacture. 


Thornton & Co., 

patentees, Materproofers, 

— AND- 

JnMa»»lRubber HDanufacturers, 

’ EDINBTJEGE, &LiSG0W, 
BEADFOED, LEEDS, LOIDOI, &-BELFAST. 


INDIA-RUBBER BELTING, 

Superior quality of the most approved construction. 

DECKLE STRAPS, 

A product of reliable manufacture. 

STRAINER BELLOWS, 

For Revolving and Flat Strainers. 

VAL.VCS, 

For Marine^nd Land Engines. 

Deliuecy Hose), Suction Hose, Steam Hose, Sheet Subber, 
Packing, Washers, &c. 


TSORISTTpiSr &-/CO 

SiUita^'Kttbber fl)anufacturer§, 

EfSt°a^se:} 2 HanoTflr Street, IDINBUMI. 


r 


Price-Lists'and Pyrenees on application. 
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Our PLATBS are made of a SPECIAL MIXTUEB, 
which win withstand the effects of Ghemicala, and &BOLOSB 
OFTBNBB than any other, as has been testified by many 
Papez^makers using' them. * 

PltlOSS. 

CZA% B . in. thick on body, edges ^ in. deep, 3d. Mp in. 


B2 

• ^ »♦ 

n 

»> ii »» n 

CO 

C 

• 1 »* 

ii 

M for 1 „ „ 

4d. 

C2 

• A» 


»» or 1 n » 

44d. 

U , 

■ 


n 1 n n 

6(1. 


Snbjeot to Discount, which may be asoertsuned on application, acc%rding to Glass, 
se, and Quantity required. * . 

We have many other Patterns of Plates to suit St)ecial Strainers. 

Sample Pieces of Platee »ipplied, showing the various Numbers of Cuts. 

USUAL SECTIONS OF STRAINER PUTES. Full Size. 



Claw B, Obdinary Bbction. Ciaw B-2, Orwnart Bbction. 



as ^ Margin yob Patbnt Flat Strainbrs. Ciabs C2, Ordikaby Bectio^ 

Bs C, I " Margin yob Jog Btiuineiib. t ^ 




Class O.Oroinaiiv$bctiok. •' 

* _ _ ■» 

BERTRMS~UM[tED,^ Engiiroe^ 

SL Katherine’s Works. Wnnes. EDINBURGH. 
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uqvIITfED 

ENGINEERS, 

St. KMherine’s ’Works, Sciennes. 

Edinburgh;. 

Makers of all classes of Machinery 

OF THE NEWEST AND MOST IMPROVED CONSTRUCTION 
FOR THE MANUFACTURE OF THE VARIOUS 
GRADES OF PAPER, 



DurjAgr*the past few years we have supplied an exceptionally 
large number of New Paper-making Machines, with all Modem Im- 
^liovements, for Mills at^ome and Abroad, to which we shall be 
pleased to give special references to intending purchasers. 

‘TO BUYERS OF PAPER-MAKIRG MAHHiNERY.. 

' We can gife a LisPpf Millowners to whom we haveasuppjj^ our* 
Machines during the past 70 years in different Counciiery fei abpjr% 
Map. 

Is prodnced 12 Large FapeMi^Mng HaoMneB in one Tear4ir9Q. 

This fact speaks for itse^. 

IKBPSIOnON OF pUB WURKB by Cibtomers invite^ at aU tbata, 
giving ui a few days not^, that Frindpals may be at hqjpe. 
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WOOD PULPS. 

. . . . . ■ ■ 

Mi. Grant & Co., 

IV BALTIC STBBBT, 

^LEITH^Ik- 

Hacnta for tbc* Best HDahers. 

SULPHITE, PINE, 

SULPHATE, ASPEN. 


Third Edition, Revised and Enlarged, 

OP 

THE PBACTICAL PAPEBMAKIB; 

R 6ojTiplete Guide 

TO THE 

MANUFACTURE OF PAPE^ 

Bj JAME^ DUNBAR. 


Leith: MACiIeNZIf) & STORRIE, 35 SHQHB. 
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